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engineering is very directly connected, if only as| the wood waste with small coal and other fuels, 


DEVELOPMENTS IN WOOD | regards supplying the necessary specialised plant |including air-dried peat, before briquetting. Most 
TECHNOLOGY. |and equipment. In the present article, reference |of these briquetting processes originated in the 


By Davip BROWNLIE. 


THE engineering industries in general are still 
very actively concerned with wood and wood 
technology, quite apart from pattern and model 
making. Admittedly, the combined work of the 
engineer and the metallurgist has been disastrous 
for the structural use of wood. The wooden beams of 
the early Watt engines were soon replaced by iron. 
The steel girder has done as much to supersede the 


wooden beam in constructing buildings and railway | often on the large commercial scale, to briquette | billet. 


will be made to two of the most interesting among 
| recent developments in the United States concerned 
| with wood technology and engineering. The first | 
|of these is the ‘ Pres-to-logs * high-pressure bri- 
quetting press for sawdust ; and the second is the 
application of the ‘* Masonite’ or “ exploded "y 
plastic wood process, using super-pressure steam | 
at 1,200 Ib. per square inch, to the large scale | 
production of sugar from wood. 

For more than a century, attempts have been | 
made in a considerable number of countries, and | 





United States or Germany, and not much work in 
this field seems to have been carried out in other 
wood-producing countries, such as Canada, Finland, 
Japan, Soviet Russia, and Sweden. 

For example, an early process in the United States 
was that of the Pacific Coal and Wood Company, 
of Los Angeles, California. Wood shavings were 
used, briquetted without a binder in an ordinary 
press (representing, therefore, only moderate pres- 
sure), forming a cylindrical briquette about 10 in. 
long and 3 in. diameter, to imitate a small wood 
Obviously the main objection was lack of 
strength, and for this reason each briquette had to 
be bound with fine wire to render it suitable for 


| transport, involving additional expense and having 
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the disadvantage that the wire was left behind in 

the small amount of ash. Because of the great 

development of lignite briquetting in Germany, 

using the Exter or ** sausage ”’ extrusion press, many 

| inventors in that country had the idea of briquetting 
sawdust and other finely divided wood on the same 

|lines. The best known of these German processes 
| operated on the commercial scale was the “ Arnold,” 
according to which sawdust, for instance, was dried, 
| pre-heated by steam, and briquetted in an extrusion 
| press with a reciprocating ram. A cylindrical or 
| tubular mould was used, gradually reducing in cross- 
sectional area to an open end, through which the 

| briquette discharged. Extrusion presses of this 
| type were also used in Germany for briquetting 
vegetable material, such as the residue from the 
extraction of tannins, dyestuffs, and other products. 

Until about 1930, the different sawdust and 

| waste-wood briquetting plants throughout the world 
| proved to be a complete failure from the commercial 
| point of view. In nearly every case the briquettes, 
in spite of the good heating value (say, 6,000 B.Th.U. 


| to 8,500 B.Th.U. per pound), excellent combusti- 
| bility, and low ash content, were of an inferior 
| quality, especially in the sense of being too fragile, 
|and liable to disintegrate during transport and also 
jin the course of combustion. Further, the net 
| manufacturing cost, even when the material was 
| briquetted on the spot without a binder, almost 
|invariably left no margin of profit in competition 
| with other fuels, such as coal and coke, and coal 
|and lignite briquettes. One of the inherent diffi- 
|culties is the extreme elasticity of wood, which 
|must be destroyed, either by heat or very high 
| pressure, or a combination of both, before a coherent 
briquette can be obtained. 
| Since 1930, however, a notable advance has heen 
made in the briquetting of wood waste, especially 
sawdust, shavings, and chips, by Messrs. Potlatch 
Forests, Incorporated, of Lewiston, Idaho, through 
|a@ subsidiary company, Messrs. Wood Briquettes, 
| Incorporated, also of Lewiston, whom I have to 
| thank for their courtesy in supplying information. 
| They have developed a new type of briquette press, 
| illustrated in Figs. 1 and 2, herewith, which has a 
standard capacity of about 10 short tons (20,000 Ib.) 
‘of briquettes per 24 hours, made by direct high 
| compression without a binder. The total number of 
|machines now operating is 36, representing a 
maximum productive capacity of about 150,000 
short tons of briquettes per annum. By the end of 
| 1939, a total of 381,056 short tons of wood bri- 


bridges, for example, as steel plate has done in the | sawdust, chips, shavings, “ hogged’’ wood, and | quettes had been actually produced. The capacity 
building of ships. During recent years, steel has|other more or less finely divided wood waste, to | of the total machines installed each year since 1930 
invaded successfully some of the last strongholds | make a fuel equal in value to small billets of air- | Was approximately as follows (short tons) :— 


of wood, such as furniture and the panels of motor 
cars. Wood also has been replaced not only by 
concrete (of which cooling towers are an example in 
the field of power, and cement and asbestos board 
compositions in building construction) but also by 
aluminium alloys and synthetic resins or plastics. 
But the situation is always changing, and latterly 
wood has made great strides; for instance, as a 
raw material for cellulose in the paper, artificial 
silk, and chemical industries. Another notable 
tendency in wood technology, as in the use of 
various other primary products, such as coal, 
petroleum oil, and natural gas, is the increasing 
utilisation of materials which have been regarded 
hitherto as waste. 

With a number of these latest developments 


briquetted to try to obtain a product equal to 
screened lump coal. The principle generally adopted 
for wood briquettes has been direct high compression | 
without a binder, on the same lines as lignite, often 
combined with pre-heating. For this purpose all | 
the usual types of briquette press employed for | 
coal, as well as for lignite, have been used at one | 
time or another, including the rol] press, the ram 
press, and the extrusion press, operated at low, 
medium or high pressure. In addition, a number of 
wood-briquetting processes have used, or suggested 
the use of, binders such as wood tar, wood-tar pitch, 
starch paste, sulphite liquor (from the sulphite 
wood-pulp process), coal-tar pitch, and petroleum | 
residues. Suggestions have also been made to mix 





dried wood, in the same way that small coal is | 


1936 
1937 
1938 
1939 
1940 


320 
1,520 
2,410 
10,062 
21,770 
43,334 


1930 
1931 
1932 
1933 
1934 
1935 


These wood briquettes, sold under the trade name 
of ‘* Pres-to-Logs,”’ are in the form of standard 


53,022 
72,771 
117,000 
140,000 
150,000 


|small cylinders, 12} in. long and 44 in. diameter, 


weighing 8 lb., and resembling a small billet, the 
density, however, being about three times that of 
wood. From every point of view—efficiency and 
economy in manufacture, convenience of handling, 
transport, storage, and use—this is stated to be the 
best size and shape. The chief market is the 


' domestic one, not only for houses and buildings of all 
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kinds, as well as camps, but the billets are also used 
as @ fuel for cooking on railway kitchen cars, and on 
ships ; obviously, they can also be used, if required, 
as a fuel for steam and hot-water boilers and other 
furnaces as well as for total gasification in suction- 
gas plants. 

The wood waste used for making the briquettes, 
which may be not only dust, sawdust, shavings, 
and chips, but also pieces up to severa) cubic inches 
in size, has generally contained not much over about 
12 per cent. moisture, being in the kiln-dried or the 
air-dried (seasoned) condition. Air drying of timber 
in the United States seems to give wood of, say, 
12 per cent. to 15 per cent. moisture, which is less 
than in Great Britain with its damper climate. If 
the moisture content of the wood much exceeds 
12 per cent., pre-drying has to be undertaken before 
briquetting, either by means of steam or by the 
use of mechanically-driven continuous rotary dryers 
heated by any available waste combustion gases. 
Although wood waste is being used in these briquette 
presses, it is claimed that other vegetable waste, 
such as straw, bagasse (sugar-cane residue), corn 
cobs, and nutshells can also be utilised for the 
purpose. The average composition of the wood 
briquettes depends to some extent on the type of 
wood from which the waste has been obtained ; 
however, average figures are 0-35 per cent. ash 
and 7 per cent. to 8 per cent. moisture, with a 
heating value of 8,250 B.Th.U. to 9,000 B.Th.U. 
per pound. Typical “ as-fired ’ figures when using 
specific varieties of wood are 8,317 B.Th.U. for 
Idaho white pine, 8,577 B.Th.U. for Ponderosa pine, 
and 8,750 B.Th.U. for Douglas fir. In addition to 
the good heating value, high combustibility, low ash 
and moisture content, and convenience of handling 
and storage, these briquettes are claimed to have 
the advantages of burning with no appreciable 
production of smoke, smell, dust, and clinker. Also, 
they do not emit sparks, like ordinary wood. 

The mixed wood waste, with, say, 8 per cent. to 
12 per cent. moisture, is disintegrated in a hammer 
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the mould, the pressure cylinder automatically | tions on the stresses produced by transverse, or 
releases and allows the finished briquette to fall | sideways, movements in buildings of the prescribed 
out. By this means each of the briquettes is of | type. 


uniform density because of the uniform pressure 
exerted. Messrs. Wood Briquettes, Incorporated, 
claim that, because of the elasticity of wood, parti- 
cularly in a finely-divided state, the screw is the 
only suitable method of compression, giving results 
of a kind that could only be obtained with a reci- 
procating ram by using a degree of pressure impos- 
sible in commercial practice, such as 80 tons to 85 
tons per square inch. 

The first 10-ton per 24-hour briquette press of 
this type was installed by the Potlatch Forests, 
Incorporated, at Lewiston, in 1930. By 1936, a 
battery of nine machines was at work, with four 
others in operation at Potlatch and two at Coeur 
d’Alene, Idaho. Other installations operating 
include six machines at Longview and six at 
Everett, both in the State of Washington, for the 
Weyerhaeuser Timber Company; four machines 
for the Pacific Lumber Company, at Scotia, Cali- 
fornia ; two machines for the Setzer Box Company, 
at Sacramento, California; one machine for the 
Rouge River Box Company, Grant’s Pass, Oregon ; 
and one machine for the White Pine Lumber Distri- 


| When this procedure is followed in given circum- 

stances, the designer can readily check his calcu- 
‘lations at each stage, and sketch a fairly accurate 
|diagram of the deflected structure immediately 
the analysis is completed. This is, perhaps, best 
shown in Chapters 6 and 7, where the principal 
dimensions and the influence lines for the structure 
are arrived at by balancing the angular deformation 
| of the component members. The value of the book 
| is further enhanced by the fact that readers perusing 
|the examples illustrating the text are constantly 
| reminded of the practical nature of the matter in 
| question, and the numerous exercises included for 
| solution can scarcely fail to form a source of profit 
| for structural engineers. The absence of answers 
| to these exercises will doubtless lessen the value 
| of the work for many who are compelled to study 
| the subject without the aid of an instructor. On 
'the other hand, the considerable amount of space 
|occupied by worked-out examples, covering a wide 
variety of systems, will enable all readers to realise 
|the advantages attached to concise tabulation of 
results. 





butors Corporation, Reno, Nevada. A machine has | 
also been sent to Cape Town, South Africa. Vibration in Machinery. An Introduction to General 
A total production of 381,056 short tons of} Principles. By W. A. TuPLin, D.Sc. London: Sir 
briquettes, up to the end of 1939, is equal to| Isaac Pitman and Sons, Limited. [Price 7s. 6d. net.} 
approximately 16,638,000 cub. ft., or 471,000 cub. m. | Boru practical experience and scientific study give 
of wood, assuming the use of 50 : 50 softwood and strong support to the belief that serious stresses 
hardwood waste. Incidentally, no commercial | may be caused by the vibratory motion of high-speed 
development has yet taken place with regard to| machinery, especially in the case of a system involv- 
the carbonisation of these “ Pres-to-Log’’ wood|ing heavy masses and slender structural parts. 
briquettes. For nearly a century, attempts have|The diminution of vibration accordingly makes 
been made to briquette sawdust and finely divided | for safety and for the most efficient use of materials 
wood, and to carbonise the briquettes in order to | and space, and it is desirable, therefore, that the 
obtain pieces of charcoal equal in quality to that | subject should form part of the training included 
obtained by the carbonisation of hardwood billets. | in courses on mechanical and structural engineering. 
Work in this field, however, has been even more | Simple and well-known examples are to be found 
commercially disastrous than most attempts at'| in the whirling of shafts, and the torsional vibration 





wood briquetting, the resulting charcoal being of | 


of shafts, though important instances occur in 





mill, so as to give a uniform product with small size 
particles, and is then passed to the storage and 
feed hoppers of the briquette presses, one of which 
is shown in Fig. 1, page 461. These are of the 
high-pressure serew-compression type, in which 
the finely-divided wood is forced by a _ wide- 
diameter tapering feed screw, with a flat end, as 
shown in Fig. 2, into a horizontal cylindrical steel 
die or mould, 12} in. long and 44 in. in diameter, 
the size of the finished briquette. The screw is 
driven by a 40 h.p. electric motor, and the degree 
of compression given is up to about 20,000 Ib. to 
25,000 Ib. (8-9 long tons to 11-1 long tons) per 
square inch, which produces a temperature of about 
350 deg. to 400 deg. F. throughout the briquette. A 
considerable number of these dies or moulds, about 38, 
are formed horizontally in a very large and heavy 
vertical cast-steel wheel, the actual inner surface 
of each mould being formed of chromium alloy 
steel, highly resistant to abrasion as well as corro- 
sion. This large wheel, driven by a 10 h.p. electric 
motor, is caused to revolve intermittently to a very 
slight extent by suitable automatic control gear so 
as to bring each of the moulds in turn exactly oppo- 
site the screw charging and compressing mechanism. 
Aftee each mould is charged, it moves round and 
upwards as the wheel travels, with repeated stops 
and starts, taking about 21 minutes to complete 
the revolution and bring the first mould back again 
to the charging point. During the travel, the 
briquettes have had time to cool, and for this pur- 
pose, the large vertical wheel containing all the 
moulds is provided with water cooling. As each 
mould is charged with the finely-divided wood 
waste, the preceding cooled briquette is pushed out. 

In this connection, an important part of the 





design is that, at the other side of the intermittently- | 
revolving vertical wheel, and exactly opposite the | 


screw-charging gear, is a pressure-regulating cylinder with a summary of the related analysis due to H. | 


and piston, operated automatically by a }-h.p. motor, 
which keeps a piston head against the end of the | 


briquette, so that, as the latter is slowly pushed out | next four chapters, the “automatic” design of | 
against the regulating cylinder by the screw feed, | continuous systems, and to investigate certain parts | 


the high pressure is maintained both in the material | 
being charged and in the finished briquette. When | 


very low grade and friable in quality—little better 
than that obtained by carbonising sawdust direct. 


(To be continued.) 
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Automatic Design of Continuous Frames in Steel and 
Reinforced Concrete. By L. E. GRINTER, Ph.D. London: 
Macmillan and Company, Limited. [Price 12s. 6d. 
net.) 

DURING recent years, notable progress has been 

made in methods of evaluating the stresses acting 

on given structures of the continuous type, which 
includes most large buildings, whether made of 
steel or reinforced concrete. The subject is not so 
well understood as should be the case, mainly on 
account of the difficulties met with in calculating 
the stresses produced by the deformation of such 
structures. 
facilitated, however, by Professor H. Cross’s 
analytical method, involving the consideration of 
the distribution of moments over rigidly-jointed 
frameworks. On the basis of these investigations, 

Dr. Grinter has developed a method of his own, 

in which emphasis is placed on design, rather than 

analysis, to the extent that the required size of a 

member having a specified system of loading is 

deduced directly from considerations of section 
moduli instead of moments. This treatment of 
the subject is fully described in the book under 
review. 

It is of interest, therefore, to notice that the first 


two chapters present a comparison between the | 
method and the customary methods, 


“automatic ”’ 
such as the slope-deflection method, together 
Cross, W. M. Wilson, and H. Maney. At an easy 
pace the author then proceeds to discuss, in the 


of the subject much farther than is usual in text- 
books. This applies to the text and the set of 28 


The process of design has been greatly | 


almost every branch of engineering practice. Dr. 
Tuplin has written this book to furnish an elemen- 
| tary treatment for readers approaching the subject 
for the first time, in the lecture room or in the 
drawing office. 

In steps which an intelligent apprentice can 
follow without difficulty, the author starts with 
general principles and multi-mass systems, and 
then proceeds to explain harmonic analysis and the 
different classes of critical speeds. The fourth 
chapter presents a brief, yet instructive, discussion 
on torsional vibration, in which sections are devoted 
to the method of calculating the natural frequency 
| of oscillation of crankshafts of engines, and to the 
effect of the firing order on vibrations in this mode. 
While disturbed motion of this kind may give rise 
to high stress, particularly in a state of resonance, 
such stresses may be either modified or reduced by 
means of the damping absorbers and devices des- 
cribed in the fifth chapter. The use of flexibility 
affords an alternative method of reducing vibration, 
| for the reasons given in the chapter following that 
on the transverse vibration of shafts. The instru- 
ments employed for the purpose of measuring vibra- 
tions, as well as the failure of machinery due to 
this cause, receive appropriate consideration, 
| having regard to the introductory character of the 
book as a whole. 
An Air-Conditioning Primer. The A.B.C. of Air Con- 

ditioning. By W. H. StaNGLe. London: McGraw-Hill 
| Publishing Company, Limited. [Price 16s. 6d.] 
Tue literature dealing with the early stages of the 
development of equipment or apparatus must 
almost of necessity be technical, but when an item 
attains popularity and appears frequently before 
the general public, a demand arises for a simple 
presentation of the relevant facts. The book 
under review is intended to present technical facts 
and explanations relating to air conditioning in 
this popular manner. In America, of course, air 
conditioning has a much wider appeal than in 
Great Britain, due to the greater variations in 
climatic conditions, but its use in these islands is 


the finished and cooled briquette has completely ' useful charts in the chapter entitled “‘ Automatic | steadily increasing, although, so far, it is still very 
emerged and the newly-formed briquette has filled ' Design with Haunched Members,” and to the sec- ' largely a refinement in domestic life, the increase 
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| 
in its use being mainly in public buildings and in| 
industry. The book is written in a somewhat 
unusual style ; a chapter heading “‘ What Makes Us | 
Tick ?”’ hardly suggests a discussion on human | 
environment and comfort zones or enclosures, nor | 
‘* All Wrapped Up In Cellophane,”’ the requirements | 
of air conditioning of buildings. After reviewing | 
the intentions of air conditioning, the author defines | 
the various physical properties involved in heat and 
air, sets out the requirements for human comfort, | 
and shows the use of “ comfort charts”’ and the | 
‘comfort zones”? on them. The other factors in| 
the problem, such as heat transmission, infiltration, | 
solar radiation, refrigeration and heating, are | 
reviewed and a large amount of data relating to | 
them is given in the form of tables in the appendix. | 
The use of the given formule and data in actual | 
cases is shown by examples. As might be expected | 
in a book of this type, much space is devoted to | 
descriptions of apparatus and installations, including | 
particulars of unit systems, fans, ducts, grilles, air | 
cleaning, heating boilers and fuels, radiators, | 
methods of cooling, evaporators, washers, humidi- | 
fiers and automatic controls. All this descriptive | 
matter relates to American practice, and in the} 
appendix much of the information is also of strictly 
American interest and application. For the British | 
reader this detracts somewhat from the value of | 
the book, but those who consult it for technical 
reasons will find much of interest in its descriptions 
of American practice, the useful data given, and 
the method of presentation of air-conditioning 
problems. 





Advanced Calculus. By PRoFEssOR I. S. SOKOLNIKOFF. 
London: McGraw-Hill Publishing Company, Limited. 
[Price 26s.] 

ALTHOUGH there is no dearth of books on the | 

advanced calculus, most of them assume on the | 

part of the reader a fairly extensive knowledge of | 
the ideas on which the whole reasoning and treat- | 
ment are based. This, of course, is an essential 
preliminary, but, owing to the different methods of 
presentation adopted by individual authors, there | 
is, for the average reader, a somewhat difficult | 
transition to be effected in moving from one to} 
another. For the student of mechanical science, 
too, who has not been taught the more advanced | 
theory, the first requisite is that these fundamentals 
should be clearly explained in direct association | 
with the development of the main argument. In| 
the present book, however, the author has dealt | 
with each phase from the simplest beginnings, and 
has made a clear exposition of the basic principles | 
the starting point of each argument. Although | 
writing primarily for second-year students of mathe- | 
matics, and omitting proofs of theorems that lie | 
outside the implied range, he has been at the same 
time sufficiently practical to give his work a real 
value to students of applied science, for whom 
several useful examples and exercises are provided. 

Further, intuitive methods have been utilised in the | 

presentation of abstruse ideas that are based on 

geometry. 

The course comprises a concise and instructive 
account of the customary topics met with in the | 
study of the advanced calculus. It begins with 
limits and continuity, and then passes, by way of 
chapters on derivatives and differentials, to a well- | 
arranged discussion on integration. This part of | 
the book contains much useful information on the | 
application of definite, multiple and line integrals, 
together with novel methods of approach to obscure | 
concepts of the theory, such as, for example, 
Riemann’s integral. After two chapters on series 
and one on improper integrals, Professor Sokolnikoft 
discusses Fourier series in a manner that leaves 
little to be desired by students having one year of 
preparation in the calculus. His final chapter 
contains a simplified treatment of some of the 
important problems arising from the theory of 
implicit functions. The work is characterised by a 
number of commendable features in addition to 
those already noted; all the essential proofs are 
included in the text, and the subject-matter is well | 
illustrated by diagrams. It is also an excellent 
introduction to classical treatises on the subject, of 
which those of Goursat and of de la Vallée Poussin | 
are, perhaps, the best known. 
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CHARACTERISTIC DESIGN DESIGN FACTORS FOR PUMPS. 
FACTORS FOR PUMPS. 


By J. R. Fryntecome, M.Eng., M.I.Mech.E., 
M.Soc.C.E. 
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Mvucu attention has been directed recently to 
our knowledge and the application of the general 
law of similarity to the design of pumps and turbo 
machinery. A careful perusal of existing technical 
literature indicates that great efforts have been 
made to improve the performance and efficiency of 
pumps. Furthermore, the technique of testing and 
methods of securing thoroughly reliable data from 
carefully calibrated instruments have improved 
considerably. Moreover, tests are now analysed on 
scientific lines. The application of dimensional 
analysis to test results has always been of great 
importance. New design factors are being obtained 
from elaborate tests, and there is ample evidence 
that these have resulted in improvements in the 
design and performance, for efficiencies of about 
92 per cent. are now being obtained on axial-flow 
pumps. Special attention is given to refinements 
in machining, to the adjustments and to the clear 
ances 

Although much has been written recently on the 
characteristic speed number, it may not be fully 
appreciated that this number correlates in a 
simple manner the principal design factors which 
influence the performance of centrifugal and axial- 
flow pumps. The writer, therefore, considers that 
it may be useful to demonstrate this relationship 
by means of some interesting charts. 

Applying Professor Camerer’s well-established 
fundamental formula for the characteristic speed 
number 





Nt 
Ne " ‘ ‘ - (I) 
He 
where n = speed of the pump in r.p.m., N = power 


at the pump coupling in brake horse-power, and 
H = total head in ft. per stage, and modifying the 
above expression (1), firstly, by inserting the value 
for the brake horse-power, 





0 


“ (7431.c) ’ aa 
GPM. H : <. ENGINEERING” 
3.300 Fig. 4. ("s) 
P 6000 wWo00 2000 
80 that we obtain 7000 5000 | 3000 | _1000 | 
y i G.P.M. 





n (GPM) 1 
S745 CE nF 

Secondly, by introducing the ratio of the dimen- 
sions and the velocities of the runner in (1) we obtain 
the expression given in Table I, column 4, Id and 
le, published in ENGINEERING, on page 196, ante, 


b 4 iy { 
n, (English) 258-7 (3) (*) ()' . 4 (3) 


where ny, (English) characteristic speed number for 
pum ps. 
tip width of blade in radial-flow, or the 
height of blade in axial-flow pumps. 


ny (English) (2) _ 16900 20,000 


d tip diameter for radial-flow or mean 
diameter for axial-flow pumps. 
‘ tip velocity of the runner for radial-flow or 


mean circumferential velocity for axial 
flow pumps 
( theoretical elocity V 2a@H. 
mean fluid velocity through annulus of 
impeller 
Y pump efliciency 


The writer has combined both formule (2) and (3) 
in the form of a chart which gives at a glance 


the relationship of G.P.M., head, characteristic 
c h 

and —. These 

. '. d 

charts, Figs. 1, 2, 3 and 4, on page 463 and on this 


page, have been prepared for a pump efficiency 


speed number and the ratio of — 


r 





” 1-0 and cover the complete range of pumps. 
\ summary of particulars of these charts is given 
in Table I, opposite. An example is shown in each 


chart by dotted lines containing arrows and the 
data are summarised in Table IT, The range of pumps 
depends largely on so many characteristic factors. 
It should be observed, however, that these charts, 
which are based on fundamental considerations, 
are reasonably simple to use. They give a true 
picture of the various relationships and should 
prove of special value to designers and research 
engineers when the designs of a family of similar or reo 
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DESIGN FACTORS FOR PUMPS. 
TABLE I. 
Chart. Type of Pump. G.p.m. | H per Stage. R.p.m. | mg (English). > <m | ° 
| he C9 C9 d 
=n8i] ESE "ae eae 
. oro Ft. | | 
Fig.1 . High-Lift . ..| Nil to 2,000 50 to 500 | 400 to 3,000 Nil to 24 Nil to 2-0 | 0-02 to 0-16} 0-02 to 0-20 
big.2 . Medium.- Lift | Nil to 5,000 100 to 500 | 400 to 2,000} Nil to 24 Nil to 2-0 | 0-02 to 0-16 0-02 to 0-20 
Fig.3 . Low- Lift Nil to 10,000 10 to 100 | 400 to 2,800 | Nil to 240 Nilto2-0 |0-05to1-0 | 0-04 to 0-50 
ig. 4 Low-Lift ..| Nil to 20,000 10 to 100 | 200 to 1,000| Nilto120 | Nilto2-0 | 0-05to1-0 0-04 to 0-50 
TABLE Il. 
| . 
Chart. Type of Pump. G.p.m. |HperStage.} R.p.m. | n (English). | ~ = : 
| | ¢ ¢, d 
| 0 0 
; Ft. 
Fig. 1 | High-Lift _ 1,400 400 | 2,000 14:56 | 1-0 0-05 
Fig. 2 ..| Medium-Lift 3,500 250 1,000 16-40 | 1-1 0-10 | 
Fig. 3 | Low- Lift 5,000 50 2,400 | 157-1 1-4 | 0-60 | 
Fig.4 . | Low- Lift 14,000 50 500 | 54- 1-3 0-15 


new pumps are being considered. Certain pump | 
designers prefer to use the following formula for | 
the characteristic speed number :— 
(G.P.M.)4 
U - Hi 


It is obtained from formula (2) by multiplying it by 
the denominator 57-45 and assuming 7, = 1-0. 
The value for (ms); can be read from the top left-hand 
scale of the charts. 


(4) 


(Ns), n 








THE BONNET CARRE SPILL- 
WAY ON THE MISSISSIPPI 
RIVER. 


(Concluded from page 422.) 


WHEN the spillway was projected it was estimated, 
as a result of a study of flood records, that it would 
have to be brought into operation only for periods of 
from one to three months on an average once in 
five years. The building of the inlet structure and 
side levels was begun in 1929 and, apart from some 
minor works, was completed before the normal 
spring rise in the river flow in 1931. Owing to 
legal disputes, the bridge crossings over the floodway 
were not completed until 1935. The spillway was 
first utilised to relieve the passage of the waters of 
the great flood which arose on the Ohio and lower 
Mississippi Rivers in January and February, 1937. 
It was put into operation on January 30, when 209 
of the 350 bays were opened. As the river rose, 
further bays were brought into action, until, by 
February 18, a maximum of 285 had been opened. 
This condition continued until March 7, when the 
bays were progressively closed, the operation being 
completed by March 16. 

The water surface of the approach channel in 
the Mississippi is about 24 ft. above mean level in 
the Gulf of Mexico, when the maximum discharge 
is being passed by the spillway. The water is 
directed to the spillway by two short levees conneét- 
ing the Mississippi levees with the weir structure. 





These are shown in Fig. 3, on Plate XXIX, ante. 
The weirs are situated about a quarter of a mile 
from the normal river bank. When the first 
spillway needles are removed the water falls a/| 
height of about 12 ft. on to the floodway, the inner 
end of which has an elevation of about 12 ft. above 
Gulf datum. When, however, the capacity of the 
floodway is reached, the backwater builds up and 
submerges the weirs owing to the floodway being 
heavily timbered for a distance of about 3 miles 
adjacent to Lake Pontchartrain. A passage way 
about a mile wide has been cleared down the centre 
of the floodway, small trees and undergrowth having 
been removed and only the large trees left standing. 
Most of this clearing, however, was done after the 
passage of the 1937 flood. The floodway side levees 
range in height from 12 ft. to 22 ft., their top eleva- 








1937, 
the Mississippi River basin ranks as one of the great 


The flood of January and February, 


floods in American history. Between the confluence 
of the Mississippi and: Ohio Rivers at Cairo, Illinois, 
and the mouth of the Arkansas River, just above 


Greenville, Mississippi, it was the greatest flood | 


of which there is any record. At the mouth of the 
old river, the maximum flow was approximately 
2,000,000 cusecs, of which 1,500,000 cusecs passed 
between the main Mississippi levees as far as the 
Bonnet Carré spillway. Observations taken along 
the Mississippi and Ohio Rivers in the latter part 
of January indicated that unless the spillway 
was opened, the water level at the Carrollton 
gauge in New Orleans would rise to a level exceeding 
20 ft., a condition, as already explained, to be 
avoided. 

From January 30, when the first 209 bays were 
opened, until March 16, when the closure was 
completed, the spillway acted in an entirely satis- 
factory manner, the operation of the needles at all 
stages of water level being carried out with ease. 


A series of water-level gauges, distributed along | 


the river from Vicksburg to New Orleans, was 


closely watched and as a result of the information | 


obtained from the readings, individual spillway 
bays were opened or closed as required. It was 
found possible in this way to hold the river level 
in the vicinity of New Orleans within an inch or two 
of the maximum desired gauge reading. ‘The 
effect of the spillway on the river stages was closely 
in accordance with the forecasts which had been 
based on model tests and hydraulic computations. 
A comparison of the river profile, when the spillway 
was discharging 165,000 cusecs with the profile 
of previous floods showed that the water level 
was lowered by about 2-5 ft. at New Orleans and 
3 ft. at Bonnet Carré. The reduction extended 
upstream, in a constantly decreasing amount, as 
far as Angola, in Louisiana, a distance of 172 miles 
by river. The fall in water level at New Orleans 
was about 1 ft. for every 60,000 cusecs discharge 
over the spillway, and although there are no 
records of river profiles for greater floods than 
that which was dealt with, it is a reasonable 
assumption that when 210,000 cusecs were passing 
over the weirs, the Carrollton gauge indication 
was some 3 ft. or 3-5 ft. lower than would have 


| been the case had the spillway not been in use. | 
| Two photographs of the spillway in operation are | 


reproduced in Figs. 7 and 8,on Plate XXXII. The 
first was taken from the downstream end of the 
structure at a time when the discharge was 200,000 
cusecs. The broken water on the down-stream 
side shows that all the weirs coming within the 
yiew were open. Fig. 8 is a near view of the first 
upstream bay looking towards the river at a time 
when the spillway was discharging about 150,000 
cusecs. 

At the time the spillway was put into operation, 
in January, 1937, comparatively little of the area 


in | 
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of the flow was concentrated at borrow-pits which 
| had been formed parallel to the levees in the swamp 
| section of the floodway. These pits were excavated 
by dredgers, in order to obtain material to build 
the levees. As already mentioned, a passage 
a mile wide has now been cleared down the centre 
of the floodway. At the Illinois Central Railroad 
bridge, the nearest bridge to the lake, the water 
surface ranged from elevation 8, at its north-west 
end, to elevation 10-5 at its south-east end. This 
difference in level was mainly due to the fact that 
the line does not run parallel to the lake shore, being 
considerably more distant from it at the south-east 
end. This will be clear from the plan given in 
Fig. 3, on Plate X XIX, ante. 

A view showing the river side of this bridge is 
given in Fig. 9, on Plate XXXII. This shows the 
state of affairs on March 9, 1937, when the flood was 
beginning to subside. Nevertheless, the spillway 
was discharging 180,000 cusecs at that time. The 
illustration shows, in the foreground, the main 
flow which has passed by way of the borrow pit 
of the upper side levees. A view of the lake side 
of the same bridge, taken on February 23, is 
reproduced in Fig. 10. The flood was greater at 
that time and 205,000 cusecs were passing. As 
will be seen, there is a comparatively untroubled 
flow immediately to the left of the bridge, followed 
by a fall giving rise to turbulent water. The fall 
is caused by the old railway embankment which 
was sited between the present bridge and the lake 
shore. It is marked by the line of telephone poles. 
As will be seen, these poles have been supported 
from the new bridge by wire cables. The fifth 
pole in the illustration is on the line of the discharge 
from the upper side levee borrow pit and has been 
| secured to the bridge by timber bracing on account 
of the heavy scour to which it is subjected. A 
photograph taken from the same bridge on March 9 
and looking towards Lake Pontchartrain is repro 
duced in Fig. 11. This shows the channel which 
has been scoured by the discharge from the upper 
side levee borrow pit. The sleepers of the old 
abandoned railway on the embankment can be 
seen in the foreground. This embankment at 
first acted as a submerged weir resulting in a highe1 
backwater level at the bridge. When it was 
breached by erosion, the ensuing rapid fall of the 
flood waters caused some scour along the bank 
| of the lake extending back towards the bridge. 
| One of the first effects of the flood discharge was 
| the flushing out of a heavy growth of water hyacinths, 
| Eichornia crassipes, which had formed in the levee 
| borrow pits. This plant, which has large bladder- 
\like swollen leaf foot-stalks, floats high and was 
|easily dislodged by the water. When the floating 

material reached the Illinois Central Railroad 
| bridge, however, a jam occurred which extended 
| back into the floodway for a distance of about 
|600 ft. It was cleared without difficulty by a 
|railway gang using a locomotive crane with an 
|orange-peel bucket, the crane travelling on the 
|railway track. Before the operation of the spill- 
| Way, many engineers had anticipated difficulty in 
| handling the large amount of drift-wood and debris 
|which comes down the Mississippi when it is in 
| flood. In practice, it was found that this did not 
cause much trouble. Owing to the fact that the 
|deep channel of the river is in a bend and is near 
|to the opposite bank from that on which the spili- 
| way is situated, the floating material tends to set 
| towards the opposite shore and normally a relatively 
small proportion of it passes to the weirs. Adverse 
| winds, however, tend to bring a _ considerabk 


| amount to the spillway. 

When this condition arose, it was dealt with 
by the crew of a small strongly-built and high- 
powered petrol launch. This was stationed at the 
upstream end of the weir, and whenever a large 
piece of drift-wood or debris showed a tendency 
to move towards the open bays, a line was attached 
to it and it was towed past the forebay entrance. 
In a few instances, large pieces of drift-wood lodged 
against the spillway structure. They were removed 
by manceuvring a line from the launch, which was 





tions having been set 3 ft. above the highest flow |of the floodway below the Airline Highway had secured to an anchorage point a safe distance away. 


line anticipated. The distance between these 
levees is 1-5 miles at the river end and 2-5 miles 
at the lake end. They are some 6 miles long. 





been cleared of brushwood and scrub. Obstruction 
of this kind did not prevent considerable discharge 
passing over the uncleared land, but the main part 


| The line was handled by men on the service bridge, 
pao secured it to the drift-wood which was then 
towed away. In one or two instances, this procedure 
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proved impossible and large pieces of drift-wood had 
to be passed through the structure. 

The first operation of the spillway, in 1937, gave 
rise to the necessity for considerable emergency and 
temporary construction work. This applied parti- 
cularly to the guide levees enclosing the floodway 
between the Airline Highway and Lake Pontchar- 
train. These levees, which had been, of necessity, 
originally constructed on low, swampy ground, had 
subsided over considerable portions of their lengths, 
so that they had to be hurriedly raised in order to 
bring them up to the design grade. Near the lake- 
shore end of the levees, and this applied particularly 
to the upstream levee, timber bulkheads and 
deflection dykes were constructed in order to pre- 
vent the swift local currents which developed at 
these points from eroding the levee ends. The 
provision of drainage arrangements on the land- 
side slopes, and along the land-side toe, of the 
was also in order to deal with 
seepage. This was more particularly the case in 
the swamp sections. Work carried out during the 
flood also included the erection of numerous sheds 
for workmen and tools near critical points. 

Advantage was taken of the flood to collect all 
possible hydraulic data, both for use in connection 
with future operation of the spillway and as a 
contribution to hydraulic studies generally. About 
153 gauges were set up throughout the works and 
were regularly read. In this way,discharge measure- 
ments and the velocity and distribution of flow were 
recorded daily. In the forebay, the observed 
velocities near the weir openings varied between 
5 ft. and 8 ft. a second, the velocity over the arti- 
culated-concrete mat ranging from 1-5 ft. a second 
at its upper end to from 2-5 ft. to 3-7 ft. per second 
near its lower end, At the Yazoo and Mississippi 
Valley Railroad bridge, the nearest bridge to the 
weir, the velocity ranged from 0-5 ft. to 3-6 ft. a 
second, the average being about 2 ft. a second. A 
photograph of the upstream side of this bridge, 
taken on February 15, when the spillway was 
discharging 150,000 cusecs, is reproduced in Fig. 12, 
on Plate XXXII. 

At the next bridge, that of the Louisiana 
Arkansas Railroad, variations in velocity of from 


levees necessary 


and 


0-7 ft. to 2-2 ft. per second were recorded, the 
average being 1-6 ft. per second. At the Airline 
Highway bridge, lying parallel to and at a short 


distance from this railway bridge, the velocities 
observed were in general moderate, except for two 
or three panels at each end adjacent to the embank- 
ments, where velocities of from 5 ft. to 11 ft. per 
As mentioned in the first 
on 


recorded. 
part of this article, and as shown in Fig. 3, 
Plate X XIX, ante, the Airline Highway crossing of 
the floodway is carried on embankments at each 
end. The view of the upstream side of the Airline 
Highway bridge, taken on February 15, which is 
reproduced in Fig. 13, on Plate XXXL, shows the 
outer end of one of the approach embankments 
These embankments are provided with concrete- 
slab protection, and, in spite of the high velocities 
recorded round their ends, no appreciable scour 
took place. In the timbered section of the floodway, 
below the Airline Highway bridge, the velocities 
averaged less than 1 ft. a second, but in the deep 
borrow pits the average was as high as from 4-5 ft. 
to 5 ft. a second. On the line of the upper borrow 
pit, figures as high as 10 ft. a second were measured. 
At the Illinois Central Railroad bridge, the velocities 
ranged from 2 ft. to 3-8 ft. a second. A view 
illustrating the type of flow from the floodway into 
Lake Pontchartrain is reproduced in Fig. 14, on 
Plate XX AIL. This shows the conditions on March 9, 
when a flow of 180,000 cusecs was passing over the 


second were 


spillway. 

It is estimated that about 5,500,000 cub. yards 
of sand were deposited in the floodway between the 
weir and the lake during the flood of 1937. In 
order to prevent the deposit of so much material 
in later floods, the area between the river and the 
highway bridge has been cleared, ploughed, har- 
rowed and seeded for conversion into pasture. This 
is indicated in Fig. 3. A herd of cattle is now 
pastured on the area. In addition, as already 
mentioned, a strip 5,200 ft. wide, between the 
highway bridge and the Illinois Central Railroad 


bridge, has been cleared of everything except the ' 
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llarger trees. The slope of 3-5 ft. per mile in the 
| floodway caused some scour, the most serious part 
of which developed on a prolongation of the upper 
guide levee borrow pit near the lake. This created 
a deep channel extending from a point well out 
in the lake back to the Illinois Central Railroad 
bridge. From here back to the borrow pit, the 
scour was relatively shallow. This channel has 
now been blocked by constructing a levee, with its 
crest above the maximum possible flood level, 
across it on the river side of the bridge. The 
material from which this levee was built was 
dredged from an area extending outwards from the 
borrow pit into the floodway, thus creating a 
diagonal channel which will direct more of the 
water flow towards the centre of the floodway. 
After the 1937 flood, as the river fell and the timber 
needles were replaced, the stilling basin became so 
full of fish that it was necessary to use deep-sea 
nets to remove them. A total of 70.000 lb. of fish 
was caught. 

The spillway was constructed by the United 
| States Engineer Department under the direction 
|of the District Engineer of the Second New Orleans 
District, and under the supervision of the President 
of the Mississippi River Commission and the Chief 
of Engineers of the United States Army. Mr. C. E. 
Smith, Assistant Engineer, was in charge during 
the first operation of the spillway. To Mr. Smith 
and Mr. D. L. White, Senior Engineer of the area 
in which it is situated, the successful operation 
of the spillway must be credited. To their names 
should be added those of Mr. H. A. Thompson, 
Chief of Operations, Captain W. N. Leaf, Chief 
of the Engineering Division, and Mr. Frank Carey, 
Principal Engineer of the Engineering Division, 
who share the credit for the satisfactory performance 
of the spillway on its first test. 








ELECTRICITY IN AGRICULTURE 
AND HORTICULTURE. 


\ LENGTHY report entitled ‘‘ A Critical Study of the 
Application of Electricity to Agriculture and Horti 
culture,” has been prepared by Mr. C. A. Cameron 
Brown and published by the British Electrical and 
Allied Industries Research Association at the price of 
2s. net It has the double object of giving information 
on the present state of development of the various 
spplications and of suggesting lines of research for 
future attention. Most of the information is derived 
from available published matter to which references 
wre given. In «a few cases, however, the author has 
added data which he has obtained privately. 

The subject is introduced by a general section on 
the issues affecting supply, in which it is stated that the 
problem, both of the present and the future, is the 
bridging of the gap between the cost of giving a supply 
to the 220,000 farms out of the 250,000 which might 
be connected and the securing, in doing so, of an 
economic return to the undertaking. The best solu- 
tions appear to be to concentrate on developing elec- 
tricity as a tool in the hands of the farmer and by 
recognising that its most vital appeal lies in its labour- 
What is required is, in fact, 
« study of “farmyard husbandry,” leaving for the 
time the use of electricity on the land. Such a 
study would necessitate research and experimental 
work on individual machines and appliances to deter- 
mine how requirements can best be met electrically, 
in what way the solutions may have to be modified to 
conform to farm conditions and the cost of carrying 
out the process. In addition, experimental work 
would have to be done to develop the technique of 
using the different machines and appliances in the 
whole work of the farm to enable the advantages 
developed in each to contribute to the advantage of 
the whole arrangement. Finally, the results would 
have to be translated into practical trials on commercial 
farms. 

In considering the various applications of electricity 
in detail, the difficulties confronting ploughing and 
heavy cultivation are outlined and the conclusion is 
drawn that, in the event of conditions calling for an 
active solution of the problem, the technical difficulties 
can be solved. Power for barns is dealt with as a com- 
paratively straightforward application which raises 
tew problems calling for research other than experi- 
mental investigation into the improvement of load 
factor and the further elimination of manual labour. 
Electrical power in dairy farming brings problems 
more economic in character and research is required to 
develop the labour-saving applications of electrical 
operation to the full and also to improve the methods 


saving potentialities. 


DEC. 13, 1940. 


of loading, so as to encourage low tariffs. A great 
deal of work, it is noted, has already been carried out 
in this direction. Poultry farming raises such technical 
complications as the effect of failures of power supply on 
eggs and chicks, and work on this subject is quoted and 
described, as are various experimental investigations 
on the different ways of applying electrical heat to 
brooders and other apparatus. The possibilities of 
applying electrical power to horticulture, fruit pro- 
duction, crop drying, electro-culture, beehive heating 
and electric fences are also discussed. 

It is concluded, as a result of these investigations, 
that it is not unreasonable to expect that within a 
period of not less than 25 years, but certainly not more 
than 40 years, all stationary power and heating opera- 
tions will be carried out electrically on all farms, except 
those which are out of all reasonable reach of the supply. 
Assuming the capital cost of supplying each farm to 
be 1001., the total cost of supplying the remaining 
farms is 20,000,000/., to which must be added 
10,000,0001. for the cost of wiring and 20,000,0001. for 
apparatus, thus making a total capital expenditure of 
50,000.0001. To this must be added the resultant 
centralised expenditure on main power transmission, 
substation and generating plant to which the growth 
of the farm load would inevitably contribute. The 
annual income may be expected to amount to 5,000,0001. 
It is thus clear that not only is the field for development 
of electrical applications of power to farming large, 
but the wider considerations involved are substantial. 
It is obvious also that the issues involved are too impor- 
tant to allow this development to take place in a way 
which is in any respect haphazard or disjointed. It is 
essential that during the development of supply over 
the expected period of 25 to 40 years, the development 
of the applications of the supply must be carried out 
on equally sound lines. 

There are three aspects of this question of proper 
development of the application of electricity to farming 
operations. It must be developed to an extent to 
show sufficient revenue returns to justify the capital 
outlay in giving the supply; it should be developed 
along lines which will result in as favourable a type of 
load as possible and which will enable the farmer to 
benefit most from the characteristics of electrical opera- 
tion. As the satisfaction of the last two requirements 
cannot be achieved without control and guidance, it is 
towards that end that research and experiment should 
be directed. In particular, the possibility of developing 
each individual application of electricity to agricultural 
and horticultural purposes should be examined with the 
object of enabling it to operate at the best possible load 
factor and to assist the farmer to make the maximum 
use of the labour-saving potentialities of electrical 


operation. There is plenty of scope for the exploration 


| of load factor improvement in the case of general farm- 


yard machinery, where the usual grinding and threshing 
machinery is a black spot in this respect. Further 
than that, however, there are growing indications that 
farmers would like to be more independent in their 
handling of crops and feeding stuffs in the farmyard 
and barn ; and there is also good reason to believe that 
they would be economically the better for a return to 
this independence. The advent of the war has empha- 
sised the weakness of the farmer’s dependence, in so 
many cases, on outside help for these purposes. At 
the same time, they are faced with two difficulties, 
high first cost of equipment and the labour demands 
involved. This is, therefore, a particularly suitable 
time and opportunity for the promotion of research and 
experiment to investigate the extent to which these 
applications of power can be developed using small 
machines and labour-saving technique. 

In dairy farming, the immediate need is for an 
investigation of the extent to which low-pressure steam- 
mising apparatus can be used in place of high-pressure 
steam boilers. Where medium- and high-pressure 
steam is required, it is suggested that attention should 
be given to the possibility of improving the load factor, 
and at the same time attracting lower tariff rates, by 
utilising electrical energy for generating steam. In 
all cases, the question of labour saving and the 
enjoyment of off-peak rates by the development of 
suitable equipment and methods of operation must be 
kept in the forefront. So far as poultry farming is 
concerned, there is not the same need for looking into 
the load factor side, as practically all such uses of 
electricity have low loadings and long periods of applica- 
tion. In this category, experimental research should 
be directed towards the rationalising of the various 
methods of chicken rearing and to the determination 
and establishing of the soundest methods of rearing 
them electrically. Further research might be directed 
towards determining whether and to what extent 
electricity might be utilised for improving the environ- 
mental condicions in chicken and hen houses. Horti- 
culture is probably the branch of agriculture in which 
electricity has been utilised least and where there 
is felt most acutely the lack of a strong and pro- 
gressive programme to determine how and to what 
extent it can best be employed. This probably applies 
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most to soil heating and soil sterilising, where the 
comparative slowness in general application is parti- 
cularly noticeable, but there is need for well-directed 
research in the application of light to growing 
crops. 

These are the main directions, Mr. Cameron Brown 
considers, in which research could be immediately 
directed, but there are many others along which further 
work could be done as, for example, in grain drying and 
storage, grass drying, and ensilage making, where the 
possibility of using electricity to a further extent should 
be thoroughly investigated. It is probably true that 
agriculturists have never been in a mood so receptive 
to unorthodox solutions as they are to-day; neither 
have they been before so ready to accept electrical 
operation on a scale sufficiently large to attract more 
widespread supply. ; 

(To be continued.) 
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BOILER FUEL EconoMy.—Saving of fuel in operating 
steam boilers is almost always possible by installing 
appropriate auxiliary appliances, but, under present 
conditions, such appliances are not readily obtainable, 
and other means for reclaiming most of the 4,000,000 tons 
of coal now burnt to waste yearly in industrial boilers 
should be sought for in the national interests. Some 
excellent advice as to how economies can be effected 
in the average steam plant without recourse to expendi- 
ture on equipment is given in a booklet entitled The 
Operation and Maintenance of Hand-Fired Steam Boilers 
Using Bituminous Coal, and issued by The Coal Utilisa- 
tion Joint Council, General-buildings, Aldwych, London, 
W.C.2. Apart from this general advice, the Council is 
prepared to give free advisory service in particular cases 
on application to its engineers, whose names and addresses, 
both in London and the provinces, as well as in Scotland, 
are given in the booklet 
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8-IN. UPSETTING FORGING PRESS. 


Tue heavy forging press illustrated in Figs. 1 to 7, 
on this page. and on page 470, although primarily 
designed for general purposes, is used largely in the 
United States for forging the cylinders of internal- 
combustion engines, the process resulting, it is stated, 
in more economical production than is obtained by 
machining from seamless steel tubes or by employing 
forgings extruded in a hydraulic press. The machine 
is constructed by Messrs. Ajax Manufacturing Company, 


Cleveland, Ohio, U.S.A., who are represented in 
Great Britain by Messrs. Charles Churchill and 
Company, Limited, South Yardley, Birmingham. 


It is of the crankshaft-operated type and is driven, 
through multiple Vee-belts, by a motor of 150 h.p., 
the transmission having an air-operated clutch for 
engagement and release of the crankshaft. A general 
view of the machine is given in Fig. 1, from which 
figure a good idea of its size may be obtained. Two 
views of an engine cylinder, one in the machined 
condition, and the other showing the forging as it 
leaves the machine, are given in Figs. 2 and 3, respec- 
tively. Outline drawings are reproduced in Figs. 4, 5 
and 6, and a diagram showing the successive forging 
operations is given in Fig. 7, page 470. The machine is 
known as the 8 in. size and will accommodate dies 46 in. 
high, enabling as many as four progressive operations 
to be carried out, the dies being separated transversely 
to permit the work to be moved up or down to the 
next stage. 

Perhaps the best way of describing the construction 
and operation of the machine is to begin by giving 
some idea of the scale of the work done by it. The 
cylinder forgings in question are generally made from a 
nitriding or Nitralloy steel and range from a forging 
4} in. in diameter internally and weighing about 25 lb. 
to one with an internal diameter of approximately 
634 in. and weighing about 125 lb. The forgings are 
made from a stock bar of a diameter somewhat less 
than the inside diameter of the forging and about 
20 ft. long. One end is first heated for a sufficient 
length to produce one forging. Oil-fired furnaces are 
generally employed although gas or pulverised coal 
can be used for fuel equally well. The heated bar is 
then transferred to the machine and is shown as loaded 
in the die at the top left hand of Fig. 7. The die shown 
| in this view is, of course, one half only and is seen looking 
| on the vertical face. It is fixed and is formed with four 

recesses, the corresponding moving block carrying four 
punches, Successive movements of the punches pierce 
the bar as shown, expanding the material into the collar 
and into that portion of the body which is subsequently 
turned to form the air-cooling fins. The bar, after 
each operation, is moved down to the next recess, and in 
the last and finishing stage the cylinder is also punched 
from the bar. As already stated, the dies are separated 
transversely to permit the vertical transference of the 
bar from recess to recess and, after the last operation, to 
| allow the completed forging to fall out. The bar, 
| the end of which is left with a conical recess, is then 
| removed for reheating for the next forgirg. Although 
four operations are required for producing the larger 
cylinders, the smaller ones and those of simpler outline 
need only three operations. 

Although it will be apparent in Fig. 7 that the succes- 
sive punches displace the metal from the centre to 
fill up the die recesses, there is little movement of the 
; metal over the die surface and, in consequence, a very 
satisfactory continuity of fibre throughout the forging 
results. Further, the high pressure imposed during 
|the operations ensures a desirable high density. The 
close fitting of the die blocks prevents the formation 
of flashes or feathers, so that no metal is thereby 
wasted. Moreover, no draft or relief angle is neces- 
sary to free the forgings from the impressions of 
the punches and thus they can be made to conform 
closely to the shape and dimensions of the finished 
cylinder, this characteristic, again, not only saving 
metal but eliminating the expense of machining away 
the excess. The only stock not utilised in the forging 
process is the length necessary for gripping at the end 
of each bar, though this can be reduced to a small 
amount by the use of a porter bar for the final forging. 
The forged cylinders are rough machined to remove 
surface irregularities and decarbonised metal and are 
then heat-treated and finish-machined. Distortion, 
it is stated, is very slight with this method of forging 
owing to the homogeneous structure in the whole 
periphery. The method is not confined to the pro- 
duction of the air-cooled cylinders seen in Fig. 2, but 
liners for fluid-cooled cylinders can be economically 
produced by it provided that the Nitralloy or high- 
carbon steels used are of the compositions that lend 
themselves to forging. 

Referring to Figs. 1 and 4, it should be noted that 
the body of the machine is a single casting and the 
resultant absence of joints between the dies and the 
crankshaft provides great longitudinal rigidity, the 
casting being further tied at the top by a very massive 
bolt. Transverse strength and rigidity are also ample, 
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taken by two forg 
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ble outward 
ed clam ps 


thrust 


the region of the dies where, naturally, 
This 


prominent tn hoth Fig l 


thrust 


5, and by heavy section metal underneath the 


dies and throat, the latter being the opening through 





which the bars are fed, visible on the ght of Fig. 1. 
near the standing man The laveut of the working 
parts is indicated generally in Figs. 4 and 6. The 
belt. from the motor pulle y «rive t flywheel 8 ft. 9 in. 

diameter by 2 ft. 24 in. wide, incorporating the 
ir clutch assembly und weighing ovet 15d tons 

Che clutch i oper itedt by mall ped l-actuated valve 

na its rapid engagement and disengagement enables 
the forging operations to be very readily controlled, The 
tivwheel mounted on a shaft running across one end 
of the machine na irried in anti-friction bearings, 
the othe end of the shaft having a pinion meshing 
with pur wheel on the crankshaft The crank and 
i ! lie block re not shown in Fig. 6, but lie on 
th entre line running through the pomt of junction 
of the two fixed die-blocks which are clearly indicated 

" lige The inner block is carried on a slide 
fon ‘ Is Vers eparation of the blocks Lhe 

rele en at the t pp f Fig. 6. between the transverse 
lamps indicate the position of the vertical shaft which 
pera the inner block 

The i een to the right of the clamps in Fig in) 
Lacthitate hanging of the die blocks and manipulation 
ft the stock bar, but other cranes usually transfer the 
bars from the furnaces at each de of the machines, 

ippor them in position and return the bars for 
re- hea The conveyor indicated in Figs, 4 and 6 is 
i hand! the forwin as they are discharged from 
the opening below the dies at one side of the machine 
lt is possible to give data regarding performance as 
th j clearly, largely dependent upon the heating 
wl handling facilities pl vided aml may even Vv ry 
from time to time \part from this, rate of operation ts, 
to some extent, determined by the necessity for proper 
ive of the dies and punches. It may be stated, however, 
that these will give satisfactory life at outputs of from 
1) to 60 forgings per hour, though the machine itself 

puble of much higher rate of produ tion 
BRITISH STANDARD 
SPECIFICATION. 

Chey. Neotyle Welding \ revision of specification 
No, 603, which deals with the oxy-acetylene welding of 
nild steel, has been published by the British Standards 
Institution Che specification was originally issued 
n duly, 1986. and the revision wi mainly under- 

ken in order to bring the requirements specified 
into line with the recently issued code of the London 
County Council in which are set out the conditions 
for the ranting of permission to Use ONY acetvlene 

lding construction in London At the same time, the 
question of tests of welds has been reconsidered and 
provision is now made for the ecarrving out of more 
imple test which are considered to be sufficient to 
nsure sound welding The requirements of the speci 

itien do not apply to structures comprising tubular 
members, but draft to cover these ic now in course 

f preperation and it is hoped to issue it shortly 
Copies of specification No. 693-1940 are obtainable 
from the Publications Department of the Institution, 

Victoria-street, London, S.W.1 The price ts 2s 
net, or 2s, Sd. ineluding postage. 

i") REGULATION OF ARP EQuIPMENT. — The 
! rl of Trade has made an Order (S.R. & O. No. 1,965) 

pplies the Prices of Goods Act to various article 
al iterials employed in connection with air-raid 
precautions equipment These include fire extinguishers, 
i) pumps and other apparatus used for dealing with 
ry bombs md) stretchers, steel and other 
ive helmets, respirators and certain anti-shatter 

ppl ition to gla 

Barrist HEMICAL STANDARDS Two new analyti 

d samples have recently been issued by 

« Lures f Analysed Samples, Limited, the head 
juarters of which have been tvansferred from Middles 
brough to Farnley Grange, near Markington, Harrogate, 
York rhe first is a 78 per cent ferro-manganest 
N mm), Ww h is stated to be typical of the type manu 

tured in bla furnaces in this country and to be 

' t ful tandard for manganese and 
! I determinatior It ha tlso been analysed 
{ ul ren ili ulpobeut enic, titanium and 

I'he md sample (Ne, Yoo a stainless steel 

t IS: S type, containing titanium As heretofore 

' © has be inalysed by experienced chemist 
ie} mul t 1 well as ty 
ml t I tarar 
ict wit! " rt tte of analyses 
operating r ind inelnding 
howd ~ 


ENGINEERING. 


THE DETECTION OF 
TOXIC ORGANIC HALOGEN 
COMPOUNDS. 


OrGANic halogen compounds, such as di-, tri-. 
hloroethylene ; di-, tri-, tetra-, and pentachloro- 
ethane ; tetrachloride ; ©monochlorobenzene 
and methyl bromide, are widely employed as solvents 
degreasing and cleaning in the bleach- 
dyeing, dry-cleaning, electroplating, engineering, 
other industries. These compounds may 
in with the manufacture of 


anc 
per 
carbon 
and agents 


ing 


rubber and 


cellulose | 


connection 
and 
photographic films, and in works in which articles are 
spray-painted. The vapours of this group of organic 
halogen compounds, if inhaled in high concentrations, 
may produce narcosis, and, if exposure is prolonged, 
death may follow. While a good deal of information 
is available on the toxic effects of a single exposure 
to the vapours of these compounds, the information 
concerning the effects of repeated exposures to low 
concentrations is not so extensive. The data, however, 
sufficient to indicate that under these latter condi- 
the vapours of all the compounds should be 
regarded as harmful to a varying degree. It has 
been ascertained, for example, that, in animals, repeated 
exposures to a concentration of one part of trichloro- 
ethylene in 330 parts of air produce ill-effects, but that 


of 


ilxo used 


vequers lacquer solvents, enamels and 


tions 


no apparent injury is caused by a concentration 
1 in 500. Again, research has shown that a concen- 
tration of perchloroethylene, between the limits of 


| in 10,000 and 1 in 2,000, produces no visible ill-effects | 


in animals in the case of exposures of up to 40 hours 
per week, Further, it has been concluded that a con- 
centration of one part of carbon tetrachloride vapour 
in 10,000 parts of air is safe for workmen continuously 
exposed to it during working hours day after day. 
While all the members of the group are more or less 


powerful narcotics, one of the most toxic is tetrachloro- | 


ethane, not on account of its narcotic effect, but because 
it produces serious injury of the liver. 

It is pointed out in a pamphlet recently issued by 
the Department of Scientific and Industrial Research* 
that the only simple method of detecting the presence 
of organic halogen compounds in the atmosphere is 
by the use of a “ halide detector lamp.’ This is a form 
of blow lamp which burns pure alcohol in a supply of 
of 


the air to be tested. If the air contains traces 
organic halides, they are decomposed by the heat of 
the flame and react with a small copper screw in 


the nozzle of the lamp, forming the corresponding 
copper halide. This immediately imparts a green 
coloration to the otherwise colourless flame, the degree 
of coloration depending to some extent upon the nature 
if the organie halide and the concentration present. 
It is pointed out that the test differs from the others 
described in previous leaflets on the detection of toxic 
in that the colour of the flame is not matched 
wainst a standard colour. When, however, routine 
tests are made at certain specific points in a works, 
under conditions of illumination which remain the 
same from test to test, it is considered that it should 


LaAses, 








be possible to detect any substantial change in the 
:mount of halide in the atmosphere. 
INDIAN SHIPBUILDING.—It is stated in a recent issue 


of Indian Engineering that plans for the expansion of 
India’s shipbuilding industry include the immediate 
construction of 50 coastal patrol vessels for the Royal 
Indian Navy and the building, by private enterprise, of 
shipyards for the construction of steel vessels ranging 
from 8,000 tons to 12,000 tons. 


CLOAKROOM EQUIPMENT.—That section of the Factory 
\ct which requires employers to provide adequate 
accommodation for clothes not worn during working 
hours is met by an ingenious hanger developed by Mr. 


James Sieber, Africa House, Kingsway. London, W.C.2. 
Instead of a plain shoulder piece, on which the suspended 
garment hangs in closed folds, the new device is continued 
down from the shoulder piece and shaped so that a free 
of the clothes The 


necessary spreading of the frame is made practicable by 


circulation air round obtained. 


is 


the provision of a large oval basket at the bottom to 
hold shoes, handbags. luncheon baskets, ete.. while a 
erossbar and hooks hither up in the frame form additional 
suspension points The whole is made of substantial 
steel rod with welded joints and heavily galvanised. 
rhe hangers. which have been given the name of “ Hyg- 
gard-all hangers. are suspended from a framework of 
galvanised-steel tubing and, when arranged in two tiers 

) of them can be accommodated in a space 11 ft. 9 in 
by 6 ft. in plan. ample space for free circulation of air 
and acct being provided 

* Wethods f the Detection of 7 Gases in Industry 
Leatl No. 12 0 Hla ( npounds London : | 
HM. Sta v Off Ir ‘d. net 
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PERSONAL. 


Mr. CEDRK HAROLD SPARKS, M.A., M.I.E.E., 
A.M.Inst.C.E., chief engineer, and Mr. CHARLES KENNETH 
Fevix Hacur, A.M.1.Mech.E., A.M.I.E.E., general sales 
manager, have been appointed to the board of directors 
of Messrs. Babcock and Wilcox, Limited, Babcock House, 
Farringdon-street, London, E.C.4, to fill the vacancies 
caused by the deaths of ENGINEER VICK-ADMIRAL 
Str Ropert B. Drxon, K.C.B., and Mr. C. Davy. 

Messrs. J. STONE AND COMPANY, LIMITED, 
House, Cockspur-street, London, S.W.1, have transferred 
the offices of their marine department to 12, Bulldale- 

| street, Glasgow, W.4. 





Ss. 


Oceank 


Messrs. THE CONSOLIDATED PNEUMATIC TOOL COM- 
PANY, Limrrep, have transferred their head office from 
232, Dawes-road, London, 8.W.6, to Fraserburgh, 
Aberdeenshire. The London District and Home Counties 


sales office, merchandise sales office, and repair and 
service depots, however, will continue to operate, as 
hitherto, from 232, Dawes-road, 8.W.6. 
The new postal address of the BoarRp or TRADE 
. . * . , 
headquarters is Millbank, London, 8.W.1. (Telephone, 


WHltehall 5140.) 
Mr. G. E. 

the Tasmanian 

Launceston. 
The offices of the 


MULLINS has been appointed manager of 
Government Railway Workshops at 


DEPARTMENT OF OVERSEAS TRADE 


have been removed to 99-103, St. Michael’s-road, 
| Bournemouth. (Telephone, Bournemouth 7280.) 
MR D. B. Hosreason, M.I.E.E., M.1.Mech.E., 


| M.A.I.E.E., has been appointed to the board of Messrs. 
|The Brush Electrical Engineering Company, Limited, 
Loughborough. 

Sir WALTER BENTON JONES, BaARrt., chairman of The 
United Steel Companies, Limited, Sheffield, has been 
elected a member of the Council of the University of 
Sheffield. 

MESSRS. SANDERSON BROTHERS AND NEWBOULD, 
LIMITED. Newhall, Sheffield, have re-opened their London 
| office at Caxton House, Tothill-street, London, S.W.1. 

Mr. W. F. Cartwricut, A.M.I.Mech.E., 
made chief engineer of the works of Messrs. Guest, Keen, 
Baldwins Iron and Steel Company, Limited, from 
December 1. 

Mr. A. J. GRANT, managing director of Messrs. Thos. 
Firth and John Brown, Limited, Atlas and Norfolk 
Works, Sheffield, 1, has rejoined the board of Messrs. 
John Brown and Company, Limited, Clydebank. He 
remains managing director of the first-named firm anid 
another director of this company, MR. MARK FIRTH, is to 
assist him as director of miscellaneous services. Mk. 
W. Rawson has been appointed a director of Messrs. 
Thomas Firth and John Brown, Limited, and has 
succeeded the late Mr. EDWARD DIXON as sales director. 
THE Hon. CHARLES M. MCLAREN, a director of Messrs. 
John Brown and Company, has now been made a director 
of Messrs. Thos. Firth and John Brown, Limited. 


has been 


s. 


Mr. FRANK O. Joun, chief naval architect ; Mr. JAMES 
HAMILTON, shipyard manager ; MR. SIDNEY WOODWARD 
secretary ; and Mr. H. R. HUMPHREYS, manager of the 
repairs department, have been appointed local directors 
of Cammell Laird and Company, Limited, 
Birkenhead. 


Messrs. 








TENDERS. 


We have received from the Department of Overseas 
Trade, 99-103, St. Michael’s-road, Bournemouth, parti- 
culars of the undermentioned tenders, the closing date~ 
of which are as stated. Details may be obtained on 
application to the Department at the above address, 
quoting the reference numbers given. 


Tractors, industrial-type, four-cylinder engined, with 
pheumatic-tyre equipment. South African Railways 
and Harbours, Johannesburg: January 6, I1941. 


(T. 23,013 

Transformers, three, 270 kVA, double-wound, single- 
phase, oil-immersed, self-cooled, having a ratio of 11,330 
volts to 440 or 452 volts. City of Cape Town Electricity 


40.) 








Department, Strand-street, Cape Town; January 29. 
1941. (T. 23,173/40. 
Lightning Protectors, 200. Union Tender and Supplies 
Board, Pretoria; January 30, 1941. (T. 23.336/40.) 
STreeL HeAtT-TREATING PLANT AT CHICAGO. An 


additional electrically-heated bell-type heat-treatment 
furnace and a new quenching tank, recently installed 
at the South Works of the Carnegie-Illinois Steel Corpora- 
tion. Chicago, are described in a recent issue of Industrial 
Heating. The heat-treatment installation now comprises 
three furnaces and two quenching tanks, all of which are 
under fully-auntomatic« The charges 


operated control 


; consist of bars up to 10 in. in diameter, or plates up to 


52 ft. long The tank ix ipable of 


holding 18,000 gallons of quenching liquid 


in. wide and 30 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—No material change has taken place 
in trade conditions in this area. Orders for all types of 
products are extensive and ordinary commercial orders 
are coming to hand in increasing numbers, but owing 
to the of Government work, their execution 
will be somewhat delayed. Sheffield Chamber of Com- | 
merce has received variety of inquiries. A London 
firm is inquiring for matchets and hoes for export to 
the Belgian Congo, and a Worcestershire concern 
requiring solid cutters for spindle moulding machines. 
To offset the loss of certain Continental markets, local 
industrialists are taking special steps to 
sales of all types of goods in the various South American | 
countries ; the results so far obtained are reported to 
be encouraging. The bulk steel trade is operating at 
high pressure. Business is good in all types of materials, 
particularly basic and acid steels. Rolling mills, forges, 
and press shops are accounting for larger outputs. 
Machinery makers are busy, and the producers of machi- 
nery parts have a large amount of work in hand. Among 
the plant in demand is steelworks and ironworks equip- 
ment, including rolling mills, forges, bending machines, 
furnaces, cutting machines, shears and hydraulic presses. 
There a steady demand for railway rolling stock. 
Boiler makers are exceptionally busy, and at some works 
orders are reported to be accumulating. High-pressure 


pressure 


a 


is 


is 


vessels are in request for various purposes, notably in| 


connection with power-station extension schemes. There 


is a heavy demand for high-efficiency steels, including | 


stainless steel, heat and acid resisting materials, tool and 


magnet steels, and steels capable of withstanding exces- | 


sive wear. Active conditions prevail in the tool-making 
sections, business in engineers’ small tools, machine tools, 
and fine-measuring implements being exceptionally brisk. 

South Yorkshire Coal Trade.—Consumers are having 
little difficulty in obtaining adequate supplies of coal. 
Industrial and householders are buying and 
are well catered for. The stocks at colliery sidings and 
merchant depots are ample to meet any sudden demand. 
Steelworks continue to be heavy buyers of various 
classes of fuel. Steam coals are a progressive section, 
and electric power stations are taking heavier tonnages of 
smalls and slacks. Foundry and furnace cokes are 
active. 


concerns 








NOTES FROM THE NORTH. 
GLASGOow, Wednesday. 
Scottish Steel Trade.—Active conditions continue to 
prevail in the Scottish steel trade, the various works all 
being fully employed and turning out record tonnages 
of steel. The demand for heavy material continues to 


be insistent and specifications from consumers during the 


past week amounted to an exceedingly large tonnage. 
As shipbuilders are exceptionally busy, their demands 
for plates and are correspondingly heavy. 
Boiler-makers are also very busy and are using a con- 
siderable tonnage of boiler plates; structural engineers 
are also consuming a large amount of material. Lighter 


sections 


material is also in demand and during the past week 
orders were placed for a heavy tonnage of medium, 
black and galvanised sheets. Steel serap was fairly | 


plentiful but all offers were quickly taken up by con- 


sumers. The market prices of steel are as follows: 
Boiler plates, 17/. 12s. 6d. per ton; ship plates, 16/7. 3s. 
per ton; sections, 15/. 8s. per ton; medium plates, 


and thicker, rolled in sheet mills, 21/. 15s. per ton : 
221. 15s. per ton; and 


4 in. 
black-steel sheets, No. 24 gauge, 


galvanised corrugated sheets, No. 24 gauge, 26/1. 2s. 6d. 
per ton, all for home delivery. 

Malleable-lron Trade.—<Activity is general in the 
malleable-iron trade of the West of Scotland. The 


re-rollers of steel bars are still very busy and their clients 
are pressing for early deliveries. 
is satisfactory and ample stocks are held. The forward 
positions appears to be satisfactory, as many inquiries 
are in circulation for the first quarter of next year. The 
following are the current quotations :—Crown bars. 
151. 12s. 6d. per ton; No. 3 bars, 131. 12s. 6d. per ton; 
No. 4 bars, 131. 17s. 6d. per ton; and re-rolled steel bars, 
177. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade. 
in the Scottish pig-iron trade during the week and the 
output from the furnaces is readily absorbed. Steel- 
makers are consuming a large tonnage of basic iron and 


stocks are not allowed to accumulate. The demand 
for foundry iron is not so heavy. To-day’s market 
quotations are as follows :—Hematite, 61. 18s. 6d. per 


ton, and basic iron, 6/. 0s. 6d. per ton, both delivered 
at the steelworks ; foundry iron, No. 1, 61. 6d. 
ton, and No. 3, 61. 3s. per ton, on trucks at makers’ yards. 


5s. 
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Manchester 
the | 


ROAD WIDENING IN MANCHESTER. 
Corporation Highways Committee 

of the Ministry of Transport to complete the | 

' 


for the widening of Cannon-street to a women | 


has 
consent 
scheme 
74 ft. 
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THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The exceptionally heavy makes of 
iron and steel, as well as the substantial imports of several 
commodities, are passing promptly into use. The 
demand is likely to expand and buyers are anxious to 
place orders. Interest centres in delivery allocations 
over the first quarter of the coming year and although 
there is no prospect of any relaxation of the control of 
distribution regulations, conditions encourage the hope 
of some increase in the tonnage available for general use. 

he deliveries of certain descriptions of material, however, 
; are behind schedule and will necessitate completion of 
contracts after the specified time of supply. The ample 
distribution of raw materials ensures continuous activity 
in the plants producing semi-finished and finished 
commodities. 

Cleveland Iron Trade.—The foundry iron which regu- 
larly reaches consumers is sufficient for their increased 
requirements, although the supply of local brands is 
contributing but little, the output of Cleveland pig being 
still intermittent. Deliveries of Midland iron are quite 
satisfactory. and adequate supplies of iron for specified 
purposes are still obtainable from other producing 
centres. Merchants would welcome the opportunity of 
dealing with larger parcels than they are handling at 
present. The stabilised prices of Cleveland pig are ruled 
by No. 3 quality at 128s., delivered Middlesbrough. 

Hematite.—Further expansion in the use of American 
hematite has considerably eased the pressure for the 
delivery of home products. The quality of the iron from 
the United States is quite suitable for North of England 
| hematite consumers and increasing imports should ensure 
a satisfactory distribution of tonnage. The output of 
this area is being maintained at a maximum and is 
taken up as soon as it becomes available. Makers, in 
addition to the large and increasing demands of their 
own consuming departments, have substantial contracts 
with users who have to enter the market to obtain 
supplies, and consider that their obligations still prevent 
the acceptance of new orders. There is, however, no 
shortage of hematite.. At the same time, second hands 
are anxious to secure the command of larger parcels for 
distribution among regular buyers. The fixed values of 
East-Coast brands are based on No. 1 description at 
138s. 6d., delivered to North of England customers. 

Basic Iron.—Basic iron is still unobtainable, as pro- 
ducers continue to retain the whole of the output for 
at their steelmaking plants. The price remains 
120s. 6d. 

Foreign Ore.—The works still have reasonable supplies 
of foreign ore and imports are expected to keep abreast 
of requirements. 

Blast-Furnace Coke.—Durham blast-furnace coke 
plentiful but holders are well sold and are not anxious 
to enter into further commitments. As local users are 





|} Use 
nominal at 


is 


extensively covered, transactions are few. The fixed 
figure for good medium qualities is 35s. 6d. 
Manufactured Iron and _ Steel.—Semi-finished and 


finished iron and steel works are fully employed, there 
being a strong demand for supplies of steel plates, light 
sections and black and galvanised sheets. Imports from 
America include: substantial parcels of billets and sheet 
The demand for all descriptions of finished steel 
Soft steel billets are quoted at 121. 5s. per 
joists and sec- 


bars. 
is unabated. 
ton; hard billets at 13/. 12s. 6d. per ton ; 
tions at 15/. 8s. per ton; and heavy rails at 14/7. 10s. 6d. 
per ton. 

Scrap.—Stocks of iron and steel scrap are good, but 
the delivery of certain descriptions is still accepted. 








THE Lare Masor G. W. G. ALLEN, M.C.—We regret 
to learn from Messrs. John Allen and Sons (Oxford), 
Limited, of the death of their governing director, Major 
G. W. G. Allen, M.C,, as the result of a motoring accident 
which occurred on November 24. Major Allen was the 
elder son of the late Mr. John Allen, the former governing 
director of the firm, which was originally known as the 
Oxford Steam Plough Company. He was educated at 
| Boxgrove School, Guildford, and at Clifton, before 
entering the Royal Military Academy at Woolwich. 
He was gazetted to the Royal Artillery, but resigned his 
| commission in order to enter the office of Messrs. Howard 
| Humphreys and Sons as a pupil. During the war of 

1914-18, he served in the Royal Tank Corps, and was 

awarded the Military Cross. After the war, he became 
| a director of his father’s firm. Major Allen was a pioneer 
|} motorist and made a hobby of collecting early motor 
cars, several of which he had driven in the annual 
| veteran car run from London to Brighton. He was also 
| an air pilot of long experience, and made a special study 
of aerial photography as applied in archaeological survey 
work, in recognition of which he was elected a Fellow of 
the Society of Antiquaries in 1936. . For the past 13 years 
he had been chairman of the National Traction Engine 


Owners’ and Users’ Association. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


India and Burma Section : 
Adelphi, W.C.2. 
by 


ROYAL SOCIETY OF ARTS. 
To-day, 1.45 p.m., John Adam-street, 
* Industrial Development in the Indian Provinces,” 
Mr. 8. Lall. 

INSTITUTION OF MECHANICAL ENGINEERS.—To-day. 
2 p.m., Storey’s-gate, St. James's Park, S.W.1. General 
Meeting arranged by the Steam Group. ‘“ The Physical 
Aspects of Steam Generation at High Pressures and the 
Problem of Steam Contamination,”’ by Mr. R. F. Davis. 
” ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 

Saturday, December 14, 2 p.m., Aldwych House, 
Aldwych, W.C.2. Lecture: ‘“ Facts and Fallacies 
Relating Electric Space-Heating Installations,’’ by 
Mr. R. Grierson. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday. 
December 14, 2.30 p.m., The Engineers’ Club, Albert- 
square, Manchester. ‘* Experiences in Organising the 
Design and Manufacture of Small Engineering Appara- 
tus,”’ by Mr. G. A. Cheetham. 

JUNIOR INSTITUTION OF ENGINEERS—Saturday, De- 
cember 14, 2.30 p.m., 39, Victoria-street, Westminster, 
8.W.1. Inaugural Meeting. Short Address by the 
President-elect, Viscount Falmouth. 

INSTITUTION OF AUTOMOBILE ENGINEERS.— Manchester 
Centre: Saturday, December 14, 3 p.m., The Engineers’ 
Club, Albert-square, Manchester. General Meeting. 
“Notes on Filtration and Distribution of Lubricating 
oil,”” by Mr. T. C. Worth. 

INSTITUTE OF BRITISH FOUNDRYMEN. 
Saturday, December 14, 3 p.m., The 


to 


Scottish Branch : 
Royal Technical 


College, George-street, Glasgow. “ Observations on 
Contractions in Cast Iron,”’ by Mr. E. Longden. West 
Riding of Yorkshire Branch: Saturday, December 14, 


6.30 p.m., The Technical College, Bradford. Discussion 
on the Report of the Melting Furnaces Sub-Committee, 
to be opened by Mr. F. K. Neath. And at. the Scottish 
Branch, Falkirk Section: Friday, December 20, 7 p.m., 
The Temperance Café, Lint Riggs, Falkirk. 

IRON AND STEEL INSTITUTE.—-Monday, December 16, 
6.30 p.m., The Cieveland Scientific and Technical Insti- 
tute, Corporation-road, Middlesbrough. Joint Meeting 
with THE CLEVELAND INSTITUTION OF ENGINEERS. “ The 
Manufacture of Steel by the Perrin Process,”’ by Mr. B. 
Yaneske. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Decem- 





ber 17, 1.30 p.m., Great George-street, Westminster, 
S.W.1. Ordinary Meeting. “The Mohammad Aly 
Barrages, Egypt,’’ by Mr. A. G. Vaughan-Lee. 
NORTH-EAST COAST INSTITUTION OF ENGINEERS AND 
| SHIPBUILDERS. ~Tuesday, December 17, 6 p.m., The 
| Literary and Philosophical Society, Newcastle-upon- 
| Tyne. “The Engining of Highly Powered Ships,”’ by 


Sir Stephen J. Pigott. 
SHEFFIELD METALLURGICAL 

December 17, 6.30 p.m., The 

Club, 198, West-street, Sheffield, 1. 


ASSOCIATION, —Tuesday, 
Sheffield Metallurgical 
Discussion on ** The 


Measurement of Liquid-Steel Temperatures,” to be 
opened by Mr. E. W. Elcock. 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 


Tuesday, December 17, 6.30 p.m., 39, Elm- 
bank-crescent. Glasgow, ©.2. Ship of the Future,” by 


Mr. A. 





| SCOTLAND. 
Cc. Hardy. 
} 








NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—Chief interest in the Welsh 
steam-coal market during the past week has been aroused 
by the news of the conclusion of a financial agreement 
between this country and Spain, which at one time 
provided a market for a very considerable quantity of 
Welsh coal per annum. Trade, however, was interfered 
with by the Spanish civil war and has since failed to 





recover to its previous dimensions. The principal 
difficulty has been that of finance and it was expected 
that the new agreement would help the coal trade 


| materially. On the steam-coal market there was again a 
| good demand for the high-volatile bituminous varieties 
from home industrial users, and collieries producing these 
| kinds were well stemmed with orders for some time to 
pecey Dry steams, on the other hand, were neglected, 
| and with supplies more than adequate to cover the buyers’ 
| requirements, the pits were only irregularly employed. 
| Overseas business proceeded along quiet lines. Best 
| iarge qualities were well sold ahead and the popular 
| sized sorts were practically unobtainable for the next 


month or two. Bituminous smalls were scarce, but 
dry smalls were plentiful. Cokes were active. 
The Iron and Steel Trades.-—Brisk conditions were 


again in evidence in the iron and steel and allied trades. 
Most producers were well booked with orders and works 
were engaged practically to full capacity. 
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THE OBSCURATION OF GLASS 
IN LARGE BUILDINGS. 
\ Bulletin, which has recently been issued by the 


Research and Experiments Department of the Ministry 
of Home Security, deals with ventilation, obscuration, 
ind protection of glass in large buildings. It discusses 
the emission of light from buildings be 
prevented during black-out hours and the treatment 


how can 


f windows and other openings so as to provide 
vdequate natural light, ventilation, and protection 


from flying glass and the weather, as well as to maintain 
the black-out if the glass is broken. A great deal, 
if not all, of the information has already been given 
in other forms, and it would seem that the poticy of 
illowing more than one Government department to 
concern itself with this subject must inevitably lead to 
overlapping. The aim of the suggestions is to maintain 
» high standard of efficiency notwithstanding war 
restrictions, and it is felt that the improved production 
resulting from the effect of good protection on the 
mental and physical well-being of those who use the 
building will tend to offset the higher overhead and 
maintenance costs 


It is pointed out that glass of normal commercial | 


thickness, whether sheet, plate or wired. is likely to 


he broken by blast within about 200 ft. from a bomb, | 
und that the only way to avoid the risk of such damage | 
Beyond 200 ft. the chance of | 


is to remove the glass. 
breakage depends on the size and kind of bomb and on 





such factors as the strength of the glass, its fixing and | compared with that which is permanently obscured will 


size, and the degree of protection afforded by adjacent 
walls. 
involves the protection of plant from the weather 
after the glass is broken, the maintenance of obscuration, 
und protection from flying and falling glass. The cost 
of the inconvenience and delay that may occur owing 
to neglect to take the necessary precautions should 
be considered in relation to the cost of the black-out. 
If sound methods of obscuration are adopted the 
employment of even a high intensity of artificial lighting 
is not difficult. In devising such systems, the propor- 
tion of existing glazing to be permanently obscured 
should be determined so as to give reasonably uniform 
day lighting on the working plane over the greater 
part of the daylight hours. Reasonable distribution 
|of day lighting must be provided, and as a rough 
working rule the unobscured sources of daylight should 
be such that the intensities on the benches and machines 
on a dull overcast day do not fall below 50 ft.-candles 
for high precision work or 6 ft.-candles for simple 
work, and otherwise comply with the values recom- 
mended by the Illuminating Engineering Society in 
1938. Where the permanently obscured proportion 
is high, extra artificial illumination must be considered, 
| taking care that the methods of obscuration allow of 
adequate artificial lighting without risk of light leakage 
and permit access for cleaning the glass. It is pointed 
out that the proportion of glazing to be fitted with 
controllable obscuration, which is relatively expensive. 





be less if the interiors are painted a light colour and 


The problem of providing against such effects | that in deciding the proportions of permanent and con 


trollable obscuration, it must be remembered that 
certain controllable systems cut off some light even when 
open. Where areas of glazing have to be obscured, care 
should be taken that the more valuable light sources are 
retained. In this connection it is pointed out that 
it is better to obscure the lower parts of windows rather 
than the upper, and care should be taken to see that the 
day lighting is not obstructed by the working or fixed 
parts of the obscuring devices or by light-trap venti- 
lators. It is further necessary to decide the degree of 
weather resistance desired if glass is broken and the 
degree of protection against falling glass required. 

The methods of controllable obscuration available 
include external and internal movable shutters, internal 
light-weight screens and blinds or curtains, all of which 
have their advantages and disadvantages. The same 
is true of methods of permanent obscuration, such as 
the replacement of glass by weather-resisting sheeting. 
or opaque material, or paint. Protection from flying 
glass can be obtained by the use of a flexible substitute. 
though this is expensive, by the employment of wired 
glass or netting, or by anti-scatter adhesive treatment. 
all of which, however, have their limitations. Daylight 
will be reduced according to the kind of material used 
It is obvious that the lighter in colour the textile 
material is and the more open its weave, the greater 
the light transmission will be. 
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years war and the long depression that followed it, 
coupled with the rise of motor transport, developed 
weaknesses which still persist and now threaten to 
become more acute. The nation cannot do without 
its railways; but the railways cannot operate 
successfully without a considerable and permanent 
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A RAILWAY NETWORK FOR 
BRITAIN. 


THe war has provided an excuse for many 
allusions to that typically British characteristic 
which is commonly referred to as “ muddling 
through,’ or sometimes (when the occasion seems 
to call for a less colloquial description) as “ a talent 
for improvisation.”” That it exists, there can be 
no question, though ¢here might be many questions 
asked about the reasons for its existence. In fact, it 
is probably a part of the national inaptitude for, 
or dislike of, long-term planning; which, in turn, 


inherent in the race, and to whichso much more of 


| British supremacy is due, in many fields, than it is | Teference to the first of the typical cross-country 


length that each represents, roughly, an hour’s 
run by a fast train. An example given in the 
pamphlet shows a journey from Liverpool to Norwich 
divided into the following sections, the mileages 
being given in brackets : Liverpool—Stoke-on-Trent 
(52)—Nottingham (48}$)—Boston (51)—Norwich 
(67). From Norwich across country to Newport 
|(Mon.) the stages are : Norwich—Cambridge (65) 
| Woodford (62)—Cheltenham (49)—Newport (52). 
| A journey from Barnsley to Southampton would be 
| divided into four sections, namely: Barnsley 
| Nottingham (514) —Woodford( 58})—Swindon (583) 
| —Southampton (57). Some of these routes would 
| require the construction of connecting lines to supple- 
| ment those existing at present. On each section, an 
express train would leave the “ hour station ” every 
| hour, and precisely at the hour, and would travel at 
| such a speed as to arrive at the next hour station at 
|about 8 minutes short of the next precise hour, to 
enable passengers to catch either the hourly express 
| to another focal point, or the slow trains serving 
| intermediate stations. These stopping trains would 
|leave at a few minutes after the precise hour, and 
would reach the next hour station in some 12 


Post Office |i, doubtless the result of the individualism that is | ™inutes less than two hours. 


The method may be examined in more detail by 


‘the present fashion to admit. We are not among | journeys mentioned above. The hour section from 
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posed interests of that rather amorphous entity, 


‘the community”; but it must be admitted that | 


the after-effects of long periods of unrestrained 
individualism may prove somewhat difficult to 
reduce to order, if the occasion to do so does 
eventually arise. 

An instructive example of this difficulty is afforded 
by the history of railway development in the 
British Isles. It is hardly necessary to explain or 
apologise for the nation-wide scramble that marked 
its beginnings ; it is sufficient to realise that, novel 
as the whole idea of railway transport was at the 
time, the complicated network of the British railway 
systems could hardly have begun in any other way. 
The ultimate result, of course, was the commence- 





ment, almost at once, of a long series of amalga- 
mations and absorptions which is not completed | 
even yet ; and the emergence, by slow degrees, of a | 
web of railway tracks all over the country, many of 
which can be seen, in the light of subsequent | 
industrial developments, to be far from ideally 
located. Even so, the railways were quite reason- | 
ably successful until the financial stress of a four- 


|those who would now seek to decry individualism, Liverpool to Stoke-on-Trent would consist of a 
‘or would prefer to see all personal incentives in| new route, secured by linking up existing lines, 
‘ordinary peace-time life subordinated to the sup- | proceeding via the Mersey Railway through Birken- 


head, and thence via Ellesmere, Delamere, Winsford 
Middlewich and Sandbach. The Cheshire Lines 
system would be followed to a point near Winsford, 
whence a new connection would be made to Middle- 
wich. Thus, by the construction of about five miles 
of new line and sundry fly-over crossings, a direct 
fast line would be secured, entirely clear of the 
present main lines through Crewe. The express 
leaving Liverpool would average 60 m.p.h. to Stoke, 
or, if a short stop were arranged at Birkenhead, the 
overall speed would be about 65 m.p.h. The 
stopping service would leave Liverpool at two 
minutes past the hour, taking 1? hours to reach 
Stoke, and might vary the route by proceeding via 
Northwich. The hour-express time of 52 minutes 
compares with an hour and 16 minutes from Stoke 
to Liverpool, and an hour and 47 minutes from 
Stoke to Birkenhead, which were the best times 
offered by the time-tables current immediately 
before the present war. 


* New Railway Network Principles. by J. F. Pownall. 
Birmingham: Cotterell and Company. [Price 2s.] 
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The next hour section, from Stoke to Nottingham, 
would call for the construction of ten miles of new 
line from Willington to Trent, with fly-over crossings 
to enable the trains to avoid the track now used by 
the main-line expresses through Derby; but the 
stopping trains would connect with Derby by 
making a short detour. The sections from Notting- 
ham to Boston (51 miles) uses existing lines for most 
of the distance, but the succeeding section, from 
Boston to Norwich (67 miles) would require nearly 
40 miles of new line, most of which would consist 
of a straight and level run from Boston to King’s 
Lynn, over which high speeds would be maintained. 
The complete hour-section network, as visualised 
by Mr. Pownall, would contain 118 hour stations. 
One of the incidental advantages claimed for the 
scheme is that it would go far to render the present 
bulky time-tables unnecessary ; all that the intend- 
ing passenger would require, in planning a journey, 
would be a map on which the status of the 118 
stations indicated. Apparently, how- 
ever, some time tables would still persist, as Mr. 
Pownall does not intend to supersede the present 
main lines; in his own words, “the branch lines 
re-form into a distinct network which 
becomes a background against which the main lines 
run.’ The imagery appears to be a little involved, 
but the meaning is clear enough. 


was clearly 


On the point of the provision of through coaches 
we find Mr. Pownall’s proposals a little difficult to 
follow. He takes, as an illustration, a hypothetical 
network consisting of a lattice of equilateral tri- 
angles, each side of a triangle representing an hour 
section, and each focal point, an hour station. With 
such an arrangement, it follows that six of the hour 

arrive simultaneously at each hour 
He proposes that the shall 
built, or rebuilt, to allow the six trains to run into 
parallel platforms, where they can stand abreast, 
and in the order required to effect the interchange 
of through coaches. Then, he let the six 
front forward simultaneously, and 
let them all pass simultaneously, each to the rear 
of the train on its right (except the coach on the 
extreme right, which must pass to the rear of the 
train the extreme left). This all that 
required,” Obviously, with m-coach trains, a 
through coach can be prov ided for each of n succes- 
sive hour stations in a straight run; but the 
process of marshailing at each hour station seems 
to promise difficulties, even if the heroic expedient 
be adopted of moving six coaches at once on a 
six-track traverser. The theoretical possibilities of 
such a system of through coaches, of course, are 
very extensive indeed. Mr. Pownall points out 
that, by the pre-war services westwards and south- 
westwards to the rest of England, through coaches 
were provided to 47 stations over a period of about 
two hours in the morning. By his system, assuming 
that each hour express consists of four coaches, each 
traversing the hour-section network as part of the 


eXpresses 


station stations be 


says, 


cn mache 8 move 


on Is Is 


successive hour CXPresses, but eve ntually dropping 
into local runs as parts of stopping trains, averaging 
ten stops, there would be through coaches to a total 
of 170 stations every hour. 

rhere are obvious objections to the scheme as a 
whole, the principal ones being financial ; though 
Mr. Pownall is ready with suggestions to meet this 
problem, which need not be discussed at this junc- 
ture. There is also the major question, whether the 
necessary traffic would be forthcoming to justify 
the maintenance of We 
incline to believe that it might, to a great extent ; 
apart from the probability that much traffic would 
be readily persuaded away from the roads, were rail 
facilities available on such a scale, there the 
undoubted fact that the provision of facilities will 
make traffic where little existed before. The idea of 
tixed-time departures is good, though not new ; 
it has been in operation to a limited extent for some 
years. There is no doubt that even a partial appli- 
cation of the system would greatly improve cross- 
country travel, and parts of it might 
introduced without excessive difficulty or expense ; 
but any adoption of the scheme as a whole must be 
regarded as Impreetye able, In theory, the plan is 
admirable, but to translate it into practice would 
CGargantuan task indeed, the need for 
seems to be hardly sufficiently established. 
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PROFESSORIAL QUALIFICA- 
TIONS. 


DespiIre the large number of engineering gradu- 
ates who enter the teaching profession or obtain 
appointments with some type of research organisa- 
tion, the great majority become salaried employees 
of manufacturing or constructional firms. In view 
of this, it would appear especially desirable that 
engineering teachers and professors should have 
some experience of, or connection with, industry. 
Professors with this credential are not unknown, but 
the majority will be found to have reached their 
present positions without leaving the rungs of the 
educational ladder. Some there are, who have been 
teaching all their lives, who make contact with 
practice through some type of consulting work. 
This is an admirable arrangement, provided the 
outside interest does not become a whole-time job, 
with consequent neglect of professional duties. In 
some cases, it is possible for students to take part 
in this consulting work. They may act as unpaid 
assistants, but there is no objection to this if what 
they do represents useful experience. 

A more common professorial activity is the 
carrying on of some type of research work. This 
may have industrial connections, and, even if it 
has not, is usually valuable training for the senior 
students who have a part in it; not always, 
however, as professors have been known to occupy 
the time of their students on some mechanical or 
other fad of no practical or even theoretical value. 
Even this, however, is better than doing nothing 
at all outside the reproduction of stereotyped lec- 
tures which were prepared years before, at a time 
when first enthusiasm burned a little more brightly. 


It is a satisfaction to think that this type of pro- | 


fessor, who settles down in a comfortable job, with 
long holidays, and, in effect, never does any more 
work, is not very common in the engineering field. 


It is possible that in this matter the engineering | 


practitioner is at an advantage. There is plenty to 
do in the engineering sphere, even for those who are 
not first-class men, but the mediocre professor of 
Latin may well feel that there is nothing which he 
could do which has not already been done better. 

Some interesting matter bearing on this question 
of professional qualifications is to be found in a 
recent report prepared by Emeritus Professor 
Dugald C. Jackson, of the Massachusetts Institute 
of Technology, and entitled “ Present-Status and 
Tends of Engineering Education in the United 
States.” The report is based on a survey of 679 engi- 
neering curricula in 136 educational institutions. 
The investigation, which was carried out by the Com- 
mittee on Engineering Schools of the Engineers’ 
Council for Professional Development, extended 
over three years, from the autumn of 1935 to 
October, 1938. The Engineers’ Council for Profes- 
sional Development was formed by the five principal 
engineering institutions in conjunction with the 
Society for the Promotion of Engineering Education 
and the National Council of State Boards of Engi- 
neering Examiners. The report is by no means 
merely concerned with the matter of this article ; 
it surveys the whole field of engineering education 
in the United States. 

That matters are not altogether satisfactory with 
American engineering education from the point of 
view of the supply of teachers is made evident by 
the statement that “the securing of the right 
type of teachers is a major problem in engineering 


education.” The main criticism appears to be 
directed against the Land-Grant Colleges and 
Universities. These institutions were established 


under the Land-Grant Act of 1862, which provided 
that the federal government should apportion 
certain public lands to each state and territory for 
the foundation and support of colleges ** to encourage 
education in agriculture and engineering.” An 
analysis of the academic qualifications of the teaching 
staff of these colleges showed the satisfactory result 
that only 4 per cent. held no degree, 56 per cent. 
having the bachelor’s degree, 35 per cent. the 
master’s degree, and 4-5 per cent. the doctor’s degree. 
The position in reference to membership of engineer- 
it was found that 
less than 38 per cent. were members of any of the 


ing societies was less satisfactory ; 
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five major professional engineering societies. We 
|do not know what figure a similar examination 
would show for this country. Possibly it would be 
higher, but any regular attendant at the meetings 
of one or other of the engineering institutions will 
know that, apart from some brilliant exceptions, our 
engineering teachers take little part in these pro- 
ceedings. Yet this is the most obvious and simple 
way in which a professor can escape from his 
necessarily somewhat cloistered atmosphere into a 
world of more practical affairs. 

In one part of the report, an attempt is made 
to express the qualities desirable in an engineering 
professor. ‘‘He must possess vision, tenacity of 
purpose, resourceful initiative, extensive knowledge 
of his own branch and much knowledge of collateral 
| branches of learning, a scholarly attitude towards 
| achievement, a flair for experimental and mathe- 
matical research, willingness to give others full 
credit for what they accomplish under his direction 
or at his suggestion, and an interest in the intellectual 
improvement of others.” Apart from the reference 
to research, it is clear that these qualifications are 
desirable in anyone placed in a position of influence. 
In another part of the report, reference is made to 
an inquiry conducted by “four engineering 
societies "» which asked for individual opinions on 
the order of importance for success in engineering 
of character, judgment, efficiency, understanding 
of men, knowledge and technique. Out of more 
than 7,000 replies, character was placed first and 
technique last, by a 94-5 per cent. majority. 

Without more information about what 
understood by such expressions as “ efficiency ” 
and “technique,” it is not possible to judge the 
legitimacy of this result, but it is clearly not in 
line with the definition laid down for a desirable 
engineering professor. A man may have vision, 
tenacity, resource, initiative, etc., and yet be 
possessed of a very shady character. That a leader 
|of any kind should have probity, intellectual 
|honesty, and the other qualifications which make 
up character, goes without saying, but much more 
than this is required in an engineering professor, 
and if technique means knowledge of his subject 
| it should by no means be placed last. Few qualifi- 
|cations are more likely to lead to acknowledged 
‘leadership in a professor than complete mastery 
| of his subject, but that involves constant contact in 
|some way or other with the outside practical world. 

As already suggested, one way in which this can 
be achieved is by the initiation and carrying on of 
research. This is implied in various parts of the 
report and one of the criticisms of the Land-Grant 
Colleges is that, except in very few, ‘‘ no encourage- 
|ment is given to the engineering staff to build up 
research.” This matter of research is looked at 
| throughout from the point of view of encouraging 
the students to develop their initiative and think 
out matters for themselves. Without going so 
far as a statement quoted in the report that 

* whatever a man learns he must learn for himself,” 
it may certainly be admitted that, if it can be made 
possible for the student to do original work and if 
he is properly helped and encouraged to do it, he 
will learn from it in a way that he would never 
achieve by merely working on the lines of his 
text-books or the lectures he attends. 


was 


It is not only in the teaching profession that there 
is always a place for the outstanding man, and 
it is not likely that, either in the United States or 
here, it will be found possible to attract more than 
a small proportion of the best men into the teaching 
profession. The majority of engineers are not 
particularly attracted by this activity, which is, in 
general, not in a position to obtain leading men 
from outside by substantial financial offers. One 
of the attractions of teaching is that it is a comfort- 
able and safe job, but from the point of view of the 
best men it is not a particularly well-paid one. 
The most hopeful thing to be said on the subject in 
general terms is that engineering professors should 
be encouraged by university and other authorities 
to make outside contacts even if they do financially 
benefit from them. Professorial appointments are 
not unknown in which such outside activities are 
formally forbidden. The membership of important 
engineering institutions might also be looked upon 
as of equal importance with academic qualifications. 
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NOTES. 


Hieu-VottaGe Testing LaBoraTory AT LIVER- 
POOL UNIVERSITY. 





_ with knowledge or skill in this field should be 


|found a place where the best use can be made of | 
|his abilities. The procedure, whether applied to | 
|electrical engineering or mining, is to be com- | 
|mended. It is flexible and should prove easily work- 


spread use by Government departments and by 
manufacturers, merchants and contractors, has 
necessitated an extension of the scope of the 
schedule. It now covers most of the fittings and 
equipment used in the construction of buildings, 


A nEw high-voltage laboratory in the department | able. It ensures that as many men as are required | and is intended for the use of all technical officers of 
of electrical engineering at the University of Liver- | shall be engaged in the production of war material | Government contracting departments and their 
pool was formally opened by Mr. B. Welbourn, chief | and should do much to prevent skilled men being | agencies, as well as for local authorities, architects, 


engineer of British Insulated Cables, Limited, on 
Friday, November 29. The equipment comprises 
an impulse generator which, owing to the limited 
space available, is of a new type. This generator, 
which was designed by Professor E. W. Marchant 
and made by Messrs. The Metropolitan- Vickers Elec- 
trical Company, Limited, has a l-m. sphere gap 
arranged above the condensers for measuring the 
impulse voltage. The condensers, which were 
supplied by British Insulated Cables, Limited, are 
arranged in eight sections, each of 0-2 mf. capacity. 
They are charged to 125 kV from a high-voltage 
transformer and are discharged in series. The 
series connection is effected by spark gaps, as in the 
standard Marx generator. The arrangement of the 
charging and coil resistances is normal, but part 
of the front resistance is distributed in the various 
stages of the generator owing to the restricted 
space. To prevent irregularities in the impulses at 
the first spark gaps, caused by the collection of dust, 
they are surrounded by insulated cylinders, the 
insides of which are coated with vaseline. The 
equipment is specially designed for tests on cables, 
the capitance of the generator being large enough 
to prevent the insertion of the test sample from 
affecting the nature of the impulse. Other equip- 
ment includes a high-frequency high-voltage testing 
plant, which has been designed by Dr. W. H. 
Penley and enables pressures up to 80 kV at fre- 
quencies from 500 kilocycles to 1,000 kilocycles to 
be obtained. The most interesting feature of it is 
the arrangement for the exact control of frequency 
by a crystal. This is used in connection with the 
measurement of the power factor of the dielectric 
near the voltage of breakdown. The method 
adopted depends on the measurement of the addi- 
tional voltage on the primary of the input trans- 
former required.to maintain a constant voltage on 
the test specimen. A 150-kVA, 300-kV transformer, 
supplied by Messrs. Ferranti, Limited, gives a con- 
tinuous range of voltage between zero and the 
maximum. Control is effected by a double-pole 
hand-operated controller, which is fitted with a 
current transformer for operating from the 230- 
volt supply. In one position a rate of increase of 
5 kV per sec. which is suitable for testing ceramic 
material, is obtained, while in the other the rate is 
1-25 kV per sec. and may be used for testing cables. 


RESERVATION IN THE ELEctTRICAL INDUSTRY. 


When the problem of how best to utilise the 
national man-power in war was first considered, 
it was decided to fix an age for each occupation, 
above which those engaged in it would cease to 
be liable to recruitment. The age limits, of course, 
varied for each industry, and have been modified 
from time to time, mainly in the downward 
direction. A short time ago this method was 
supplemented by a combing out of individuals 
engaged as office or departmental managers, and 
still more recently by raising the reservation age 
of those engaged underground in the coal-mining 
industry. The object of the latter step was to find 
military employment for those who, owing to the 
cutting off of the export trade, are now out of 
work. Tribunals are, therefore, to be set up to decide 
how many men shall be recruited from each coalfield, 
the idea being that the proportion will vary in 
accordance with the state of trade. Recently, it has 


wastefully employed. | 


THE RUMANIAN EARTHQUAKE. 
| 


In Nature of November 23, Mr. E. Tillotson gave | 
many particulars of the great earthquake which | 
occurred in Rumania on November 10, and also 
a sketch map of the country and the surrounding 
area, showing isoseismal lines drawn on the Modified | 
Mercalli Intensity Scale of 1931, as used by the | 
United States Coast and Geodetic Survey. The 
shock of November 10 was preceded by one on 
October 22, after the occurrence of which the | 
people were warned to expect a more intense | 
shock. This came all too soon, and, on November 10, | 
Rumania experienced its greatest earthquake since 
1802. In Bucharest, the new building of the 
Foreign Ministry cracked from top to bottom, 
the great pillars of the Post Office fell, the gallery 
of the National Theatre crashed into the pit, and 
the new eleven-storey Carlton flats crumbled into 
rubble. Damage in the oil fields was extensive. 
At Ploésti, the refineries of the Standard Oil Company 
had to close down for ten days while pipe lines 
were being repaired ; at Focasni 70 per cent. of the 
houses are said to have been razed, and Galatz, 
the grain and oil port, suffered severely. A con- 
servative estimate puts the damage at two and a 
half million pounds. The effects of the shock were 
felt as far north as Russian-occupied Poland and | 
as far south as Istanbul. Among the records 
used by Mr. Tillotson were the readings from the 
Kew seismograph and those from the Stonyhurst 
east-west Milne-Shaw seismograph. Altogether, he 
says, the shock constituted one of the great earth- 
quakes of the world, though not one of the greatest. 





LICENCES FOR THE Supply OF MACHINERY. | 


A notice has been issued by the Board of Trade 
calling the attention both of manufacturers and 
purchasers of machinery and plant to the fact that 
the supply of numerous classes of these products 
may only take place after the necessary licence 
has been obtained. Any person desiring to acquire 
such machinery, plant or parts must, therefore, 
first obtain a supply licence and manufacturers 
should make sure that this has been done. It is 
pointed out, as a warning, that on October 30, 
1940, a company was convicted of an offence 
against paragraph 1 of the Machinery and Plant 
(Control) Order, 1940, for supplying machinery to a 
person not authorised by licence to acquire it 
and was fined 20/. and ordered to pay 30 guineas 
in costs. The relevant Board of Trade require- 
ments are set out in Statutory Rules and Orders, 
1940, Nos. 875 and 1363, which are obtainable from 
the Stationery Office. The latter Order gives lists 
of the machinery for which licences are necessary. | 
The operation of the Order is further explained in | 
The Board of Trade Journal for August 1, 1940, 
which also contains a list of the machinery and | 
plant affected. The Orders apply to both new and | 
secondhand and imported machinery and _ plant. | 
Applications for licences should be made to the | 
Industrial Supplies Department (Machinery Licences 
Division), Board of Trade, 25, erator 
Buildings, Chancery-lane, London, W.C.2. 











WakR-TIME BUILDING SUPPLIES. 
A second edition of the official publication, 








| cost and speed of erection are major factors. 


builders, merchants and manufacturers. Its pro- 
visions have been based on the raw material supplies 
and manufacturing capacities available. For the 
time being, suitable alternatives from existing stocks 
will be accepted, but manufacturers are invited, in 
their own and the national interest, to cease the 
production of articles that are not listed, except 
where these are required for export. For the purpose 
of the schedule, buildings have been divided into 
those definitely designed for permanent use ; those 
which, although primarily intended for war-time 
occupation, are likely to have a post-war use ; arid 
those which have been specifically designed for a 
war-time purpose and in the construction of which 
It is 
stated that the Government building departments 
have agreed to follow the new schedule in all work 
under their control, and that the controls of the 
Ministry of Supply will co-operate in establishing it 
as a basis on which raw materials will be made 
available to industry. Moreover, its study is impor- 
tant to all interested in building, since its provisions 
show many changes from normal practice and 
standards, and sometimes the complete elimination 
of items which, in peace time, are in everyday use. 


ANGLO-TURKISH TRADE AGREEMENTS. 

In dealing with the Anglo-Turkish Trade Agree- 
ments at a meeting of the Institute of Export on 
Wednesday, December 11, Mr. R. F. Bradley, the 
Deputy Chairman of the Trade Agreements Com- 
mittee, said that it was felt that a complete study 
of these documents from 1935 onwards would 
provide a standard by which to judge the utility 
of such agreements generally. This was especially 
necessary in view of the probability of clearing 
agreements becoming necessary after the war for 
most of our foreign trade outside the sterling area. 
An examination of the conditions of the three main 
and the nine supplementary or modifying agree- 
ments with Turkey showed that they would not 
work, even after making full allowance for the fluid 
international situation. The reasons for this were 
that, instead of the existing exchange of mer- 
chandise having been facilitated it had become a 
hazardous undertaking, and, as a result, the value of 
British exports had fallen from 13,842,0001. in 1934 
to 9,736,000/. in 1938. For instance, instead of 
ensured payments, British exporters had had to 
wait for long periods and then accept a composition 
as low as 64 per cent. of their debts. Instead of 
reducing the delays in payment, these had increased 
during the currency of the agreement from about 
six months to 34 years, or by 600 per cent. Moreover, 
instead of starting afresh, the agreements had been 
burdened from the beginning with pre-agreement 
debts due to British traders, and, instead of being 
limited to normal commercial exchanges, they had 
been found to include, and even to give preference 
to, extraneous transactions, both financial and 
political. Again, while payments for all British 
goods supplied to Turkey had to pass through the 
clearing, whether the sales were made directly or 
indirectly, there was no corresponding stipulation 
that British importers should pay into the clearing 
for Turkish goods bought by them. Instead of 
excluding products of third countries, the latest 
agreement permitted up to 25 per cent. of the values 
of Turkish general merchandise imported by the 


been decided to raise the age of reservation for elec- | “‘ War-time Building Supplies,” has been approved | United Kingdom to be utilised for the supply to 
trical workers to 30, but at the same time not to call | by the Works and Building Priority Committee, on | Turkey of “ goods grown, produced or manufactured 
up any of those affected who are at present engaged | which the Service departments, the Ministries of |in such territories other than the United Kingdom 
on work of national importance. The remainder will | Aircraft Production, Health, Supply and Works | as may be agreed upon.” No corresponding provision 


become liable to military service or to be trans- 
ferred to other work of an essential character. 


As far as possible, those who may be taken into | H.M. Stationery Office at the price of 1s. net. It has | agreed countries. 


| and Buildings, and with the British Standards Insti- | 
‘tution are represented, and can be obtained from | 


was made for payment into the Anglo-Turkish 
clearing of any proceeds of Turkish exports to such 
For these and other similar 


the forces will still be employed at their respective | been drawn up to cover the principal building | reasons, the Committee could not recommend the 


trades. The explanation of this exceptional proce- 


|supplies required in the war-time building pro- | 


members of the Institute to export to Turkey under 


dure is that one of the supreme needs of the moment | gramme, and succeeds an earlier schedule which, | the conditions of the present agreement, but only 
ine . . y ls : ° 

is the production of electrical apparatus of many | however, was only circulated privately. The | if they were able to obtain from customers satis- 

kinds, and it is essential, therefore, that every |reason for this change in policy is that its wide-' factory bank credits in the United Kingdom. 
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COMBUSTION OF WASTE-WOOD 
PRODUCTS.* 


By H. W. Besecuer and R. D. Warr. 

Tuk waste products resulting from the manufacture 
of lumber, plywood, or cellulose for conversion into 
pulp are available as fuel. Sawdust and shavings 
can be handled for burning without further processing. 
Slabs, edgings, trimmings, and other waste products 
require further size reduction to prepare them for 
rapid combustion, easy transportation, and convenient 
handling. Such material is usually processed by a 
mechanical masticator, commonly known as a “ hog.” 
rhe product so obtained, together with sawdust and 
shavings, forms a mixed fuel called “ hog fuel.” This 
term will be used to describe the waste-wood products 
dealt’ with this paper, whether they be sawdust, 
shavings, or a mixture of these with hogged materials. 

The cheapest power for operation of a sawmill is 
produced by burning the resulting waste 
materials. This waste must be removed or destroyed 
and is available to the producing sawmill without 
transportation Whenever sawmills are not 
located within economical transportation distance 
from external hog-fuel markets, large investments 
in refuse burners are necessary in order to dispose 
fuel. The mill production cost for 
the hogged portion of fuel is from 10 cents to 15 cents 
per of 200 cub. ft. (including voids), largely 
made up of power, operation, and maintenance expenses 
of the hogging equipment. Prices charged for hog 
fuel vary from 50 cents to 1-50 dols. per unit at the 
producing mill, depending upon the supply and demand 
und not upon the cost of production. In recent years, 
the revenues from hog-fuel sales have represented a 
large part of the total profits of many mills. The 
volume and weight of hog fuel per B.Th.U. available 
makes the transportation cost loom large in the total 
cost to the consumer. In spite of high transportation 
costs, hog fuel is generally available to the consumer 
it a B.Th.t 
with the costs of other fuels in the lowest fuel-cost areas 
of the United States. It is, therefore, the principal fuel 
used in the Pacific North-West for steam production. 

the high moisture content of hog fuel materially 
reduces the thermal efficiencies obtainable in boiler 
plants. This necessitates comparison with other fuels 
on the basis of their relative cost per B.Th.U. available. 
Many consumers pay as little 50 cents a unit, 
delivered ; in other North-West plants, the hog-fuel 
cost reaches 3-50 dols. per unit, containing approxi- 
mately 20,000,000 B.Th.U. Boiler-plant efficiencies 
with hog fuel vary, depending upon the type of installa- 
tion, the percentage rating at which the boiler plant 
and whether air heaters are installed for 
overy of additional heat from the boiler gases, 
from 45 per cent. on the poorer installations to 65 per 
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cent, on the more modern and better equipped boiler 
plants. With 60 per cent. efficiency, the available 
heat per average unit would be 12,000,000 B.Th.U. 


\t a cost of 1 dol. per unit, the corresponding cost of 
steam production would be 84 cents per million B.Th.U. 
With fuel oil costing 1 dol. per barrel, and with 
83 per cent. boiler efficiency, the cost per million B.Th.U. 
input would be 19 cents. With coal having a heat 
value of 12,500 B.Th.U. per Ib., and costing 4 dol 
per ton, and an average boiler efficiency of 80 per cent., 
the corresponding cost of steam would be 20 cents 
Neither buyers nor sellers of hog fuel have been willing 
to spend money to measure accurately fuel having such 
low per million B.Th.U. available. The seller 
has not had competition from other fuels, as this fuel 
has been used principally in localities where neither oil 
nor coal has been competitive. The buyer has been 
unmindful of the advantages to be obtained by pur 
chasing scientifically and determining the actual fuel 
values obtained for his dollar. 

To compare and purchase on a B.Th.U. basis, one 
must purchase by weight rather than by measurement, 
and make proper corrections for average moisture con- 
tent. The simplicity and comparatively low cost of 
volumetric measurement has delayed the adoption 
of the more scientific system. The general adoption 
of volumetric measurement dates back 30 years, when 
hog4uel prices were yet lower than those prevailing 
to-day. The unit’? on which most hog fuel 
purchased and sold contains 200 cub, ft. (material and 
voids), irrespective of the compacting of the fuel. The 
process of mixing hog fuel and sawdust, in which the 
sawdust tends to fill the voids, provides greater fuel 
content per unit measure. No allowance or credit 
is ordinarily given by the buyer for the greater number 
of B.Th.U. in a compacted unit. Another element of 
variation, which is waived with the present measure- 
ment basis, is moisture content. 

\ detailed survey by the Forest Service, reported by 
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Allen H. Hodgson, showed that, in the manufacturing 
of rough-sawn lumber in the Douglas fir region during 
the year 1929, 41 per cent. of the solid-wood material, 
inclusive of bark, represented by the logs as delivered 
to the sawmill, is so-called “‘ waste’ and available for 
fuel. It is reasonable to assume that the material 
left in the forest is sufficient to make up the difference 
between 41 per cent. and 50 per cent., and to state 
broadly that, of the wood content of the average 
tree as logged and utilised, less than 50 per cent. is 


converted into lumber and its allied products. The 
balance is an economic waste except for the value 
recovered as fuel. While there may be some slight 


improvement in utilisation, the greatest encourage- 
ment for the conservationist comes from the possibility 
of chemically-treating selected portions of existing 
waste for the production of cellulose products. Another 
field is fermentation and production of alcohol. A third 
utilisation process is destructive distillation, which 
would give charcoal, numerous by-products, and some 
steam for power production by burning the gas. 

Where water transport is available without rehand- 
ling, it is by far the cheapest method of moving hog 
fuel, which is towed on barges as great a distance as 
350 miles. In certain localities, transportation must 
be by rail in specially-fitted cars. The use of trucks 
for hog-fuel transportation is increasing. Special bodies 
carry from 4 to 6 units where regulations will permit. 
They load by gravity from bins, or conveyors, and are 
fitted with power dumps by which they are discharged 
into hoppers. Each transportation problem must be 
independently treated to obtain the least possible cost. 
No set schedule of probable cost can be suggested as 
generally applying to any of the three methods outlined. 
In rare cases, the hog-fuel producing plant is situated 
near a consuming market and very low transportation 
costs can be obtained by use of belt conveyors. 

Except where necessary to elevate fuel steeply or 
to take off at several intermediate points, belt conveyors 
should be used. Belt conveyors are cheaper to operate 
than flight conveyors, as they require less power, 
attention and maintenance. Where belt conveyors 
cannot be conveniently installed, it is necessary to use 
special scraper or drag conveyors. All boiler-feed 
conveyors should be provided to convey more than 
current requirements and to return surplus to the supply 
source, rather than to attempt regulation of the con- 
veyed fuel supply in synchronism with consumption. 
The amount of fuel storage required depends upon 
reliability of supply, possible interruption to trans- 
portation, and the necessity of avoiding plant outage. 
Plant consumptions, load factors, and operating 
intervals also affect the amount of storage which 
should be provided. The possibility of using oil or 
other more expensive fuel for emergency operation, 
with its attendant higher fuel cost, should be weighed 
against the fixed charges on average hog-fuel storage 
und recovery systems. 

The high percentage of oxygen in wood reduces the 
heat content per lb., as it is combined with carbon 
and hydrogen to form carbohydrates and, therefore, 
the total heat of combination of the combustibles 
is not all available. The manner in which these three 
elements are combined is not definitely known and 
the use of Dulong’s formula, as applied to the ultimate 
analysis of wood, will not result in a B.Th.U. value 
corresponding to that obtained from calorimetric 
determinations. Hog fuel as normally delivered to 
the furnaces contains a high percentage of moisture. 
A portion of this is extraneous ; most, however, is in 
the cellular structure of the wood. In computing 
combustion results, moisture determinations are 
reported as the percentage of the total weight of wood 
and moisture represented by the moisture. This 
means that fuel containing 50 per cent. moisture 
contains 1 Ib, of water per lb. of dry fuel. With the 
high oxygen content of wood, there would be 1} Ib. 
of water per lb. of combustible. If the oxygen were 
combined with the hydrogen, as assumed in Dulong’s 
formula, 50 per cent. moisture in the fuel would 
correspond to approximately 2 Ib. of water per Ib. of 
ununited or available combustible. It is interesting to 
note, when the moisture content is increased from 
50 per cent. to 60 per cent., the weight of moisture 
in the fuel is increased from 1 lb. to 14 lb. per Ib. of 
dry fuel. The hog fuel used in industrial plants of 
the North-West will average from 25 per cent. moisture. 
with principally kiln-dried material, to from 57 to 60 
per cent. moisture with largely green hemlock. 


All species of wood considered herein have approxi- | 


mately the same heating value on a bone-dry basis, 
which will average 8,900 B.Th.U. per pound of dry 
wood. However, some species better fuels than 
others. Hemlock not fir. Spruce is 
better than hemlock, but poorer than fir. Cedar is a 
light fuel and requires a specially-designed furnace for 
good results. Hemlock, as ordinarily available as fuel, 
has a high moisture content and does not readily part 
with its moisture. At least 20 per cent. to 25 per cent. 
more capacity can be obtained from given furnaces 
ind combustion chambers with fir fuel having about 


are 


18 as good aS 


45 per cent. moisture content than with hemlock 
having 57 per cent. moisture. The heating value of 
stored hog fuel varies with the time in storage. Storage 
| of hog fuel in the open decreases the B.Th.U. available 
in fuel faster than storage under cover. This loss of 
heat value is attributed to slow oxidation which takes 
place at low temperatures. Cultures have been made 
from samples of hog fuel after storage over a consider- 
able period which show an indication of moulds and 
other wood-destroying fungi. These reactions are 
exothermic, and the heat is lost. 

A typical ultimate analysis of wood is as follows, in 
percentages :—Carbon, 50-31; hydrogen, 6-20; oxy- 
gen, 43-08; nitrogen, 0-04; and ash, 0-37. Nearly 
45 per cent. of the dry weight of wood, independent of 
the species, is oxygen. The hydrogen-to-carbon ratio in 
wood is of the same order as in oil, and, therefore, for 
the same excess air, the percentage of water vapour 
as compared with dry gases will be approximately the 
same for these two fuels. Coals, as a rule, have much 
lower hydrogen-to-carbon ratios, and, therefore, give 
combustion containing lower percentages of 
moisture. The heating value of the fixed carbon in 
wood fuel amounts to from 15 per cent. to 20 per cent. 
of the total heat in the fuel. The high moisture and 
volatile contents of hog fuel delay combustion, which 
proceeds as follows :—-(1) The driving off of the moisture 
content and raising the wood to a temperature at 
which volatiles will driven off; (2) the actual 
distillation of volatiles ; and (3) the combustion of the 
fixed carbon. The high oxygen content of 
with its low nitrogen content, reduces the percentage 
of nitrogen in hog-fuel flue gas. Coal of typical analysis, 
if completely burned without excess air, would produce 
183 per cent. CO, in the combustion gases ; similarly, 
oil of typical analysis, if burned without excess air, 
would produce 15} per cent. CO, ; wood of the typical 
analysis quoted, if completely burned without excess 
air, will give approximately 20 per cent. CO,. 

The wood itself contains but little non-combustible 
in the form of ash ; however, hog fuel as normally fired 
may carry with it appreciable quantities of ash-forming 
material in the nature of extraneous matter embedded 
in the bark or wood fibres and not removed in prepara- 
tion, transportation, and handling. This may consist 
of small pebbles, sand, and shells. Logs which have 
been transported in salt water give off gases containing 
salt fumes, which assist in lowering the fusion tempera- 
ture of the non-combustible and accelerate the deposit 
of slag on boiler tubes. With deep fuel beds, most of 
the fixed carbon, undoubtedly, leaves the fuel bed as 
carbon monoxide, where it unites’ with additional 
oxygen to burn to the dioxide. The incandescent 
carbon adjacent to the grates burns to the dioxide and 
then, in passing farther through the incandescent 
carbon, is reduced to the monoxide. 

In the cellular type of furnace, it is important to 
provide secondary air. The conical pile of fuel is too 
thick, except around its edges, to pass the necessary 
air for rapid combustion. The closing of secondary- 
air admission ports, resulting from too thick a fuel 
bed, is quickly evident in the smoking of furnaces. 
The admission of excess air through the grates in the 
front of the furnace, with little resistance to the passage 
of such air, decreases the negative pressure in the 
furnace and lowers the required average draught 
throughout the setting. A decrease in the required 
draught is desirable to avoid infiltration in the con 
vection sections, where excess air decreases the efti 
ciency of the boiler. The standard method of feeding 
fuel to flat-grate cellular-type furnaces is through 
feed-hole openings located in the furnace roof, the 
fuel being transported to the furnace through chutes. 
teasonable precautions are necessary to limit the 
amount of air entering the furnace through these 
chutes ; any air so admitted decreases the air to the 
preheater and also results in furnace stratification. 
In spite of such precautions, the falling fuel produces an 
injector action and entrains considerable quantities of 
air. The problems of proper combustion of hog fuel 
are greatly increased by the necessity for providing 
furnaces suitably designed for fuels varying in size 
from dust to pieces from 3 cub. in. to 5 cub. in. volume 
and for fuels of variable moisture content. Fre- 
quently, slugs of dry and highly combustible fuel 
are followed by slugs of wet fuel which form a damp 
blanket on the fuel pile. In the case of hopper-fired 
sloping-grate furnaces, one side of a hopper may contain 
dry fuel and the other side wet fuel. 

The designer must provide furnaces to handle the 
| wet fuel properly, and, at the same time, not to punish 
| refractories unduly during the periods in which only 
dry fuel is fed. To produce the best average combustion 
| conditions, much study has been given to the use of 
| sloping-grate furnaces where the fuel is admitted in a 
| comparatively thin and uniform layer over a drying 
ia in which portion of the furnace reflected heat 
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utilised to drive off the moisture and start the 
distillation process necessary before the fixed-carbon 
content of the fuel can be ignited. Following this 
section of the furnace. the fuel flows over grates. and, 
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as the volatile content is driven off, combustion of the 
fixed carbon is maintained by the air passing through 
the grates and fuel bed. Theoretically, such furnaces 
would be preferred to flat-grate, conical-pile furnaces, 
with which by far the greatest number of hog-fuel fired 
boilers are equipped. Practically, difficulties are 
encountered with sloping-grate furnaces, caused by the 
fuel not being uniform in size and, therefore, containing 
streaks, or pockets, of greater density than adjacent 
areas, leading to the formation of blowholes through 
the fuel; and because the fuel, not being of uniform 
moisture content, leads to the formation of areas in 
which distillation and ignition proceed more rapidly 
than in adjacent areas, thus resulting in the same 
formation of blowholes. With a fuel as light as wood, 
particularly after the moisture and volatiles have been 
driven off, leaving charcoal cinders, these blowholes 
lift the cinders from the grates, depositing them at the 
foot of the sloping section, and, in their formation, 
prevent the fuel from above the blowhole cascading 
to cover the hole. 
used, this formation of blowholes is accentuated. 

The accumulated charcoal cinders at the toe of the 


sloping grates offer such high resistance to the passage | 


of air that insufficient air passes through this material. 
This prevents the combustion at the toe of the grate 
proceeding with sufficient rapidity to obtain high 
ratings per square root of grate area, as the limiting 
rate for inflow of fuel over the drying-hearth section 
is the rate at which the fixed carbon can be consumed 
at the lower end of the grate. Even though sloping- 
grate furnaces have been tried with 15 ft. to 16 ft. 
of total length, capacities per foot of width of furnace 
obtainable have been less than those possible with 
well-designed furnaces of the so-called cellular type. 
As a result of the greater capacity obtainable in the 
latter furnace, most of the installations made in recent 
years have been of this design. 

It is possible that extremely long sloping furnaces 
with special means for controlling the rate of feed and 
for cleaning the accumulated slag at the toe of the 
grate, with controlled and zoned air supply, could be 
developed to give results comparable with those 
obtained with a flat furnace. Such an installation 
would involve capital expenditure which does not 
appear to be commercially justified, as they could not 
improve materially upon the efficiencies obtained with 


the present flat cellular-type furnace. An advantage of 


the cellular type of furnace is the ability to operate 
a boiler at reduced rating while burning down and 
cleaning the slag from the grates in one of the multiple 
cells. Cell-type furnaces are constructed with widths 
for individual cells ranging from 6} ft. to 84 ft., which 
appear to be the economical limits of conical piles to 
be covered by single feed-holes. 

The combustion-chamber volume, gas-travel length 
before convection surfaces, and the cross-sectional] area 
of combustion space are related and important in 
hog-fuel combustion. In comparable installations, the 
gas weights with hog fuel are approximately 1-7 times 
the gas weights with oil, and approximately 1-25 times 
the gas weights with coal. This increased gas weight 
results in lower combustion-chamber temperatures, 
which are further reduced by the high moisture content 
of the hog-fuel gases. The decreased temperature does 
not entirely offset the increased gas weights, and larger 
cross-sectional areas are required when burning hog 
fuel to give comparable velocities in the combustion 
space. 

With the modern boiler installation, the increased 
capacity obtainable with preheated air has been largely 
responsible for the installation of preheaters, rather 
than any gain in efficiency resulting from their use. 
When a preheater installation is charged with the extra 
capital, operating, and power costs, made necessa 
by the installation of forced- and induced-draught fans, 
and the necessary gas and air ducts, the low cost per 
B.Th.U. of the fuel precludes the justification of air 
preheaters on a strictly fuel-saving basis. With hog 
fuel, it is impossible to obtain as low exit-gas tempera- 
tures from air preheaters as with other fuels. The 
high exit-gas temperatures, in part, result from the 
fact that only 75 per cent. to 80 per cent. of the air 
required for combustion can be passed through the 
air preheater. With the general introduction of water- 
cooled combustion chambers in an endeavour to reduce 
brickwork maintenance, the addition of the preheater 
has been found desirable in order to decrease the size 
of the combustion chamber and the length of gas 
travel from the furnaces to the convection surfaces. 

The use of preheaters has made it necessary to use 
water-cooled grates to avoid excessive grate main- 
tenance. Water-cooled grates have also proved desir- 
able to facilitate grate cleaning. The slag formed from 
the foreign matter brought in with the fuel does not 
adhere tenaciously to the water-cooled grates ; whereas, | 
with uncooled grates, it is removed with difficulty. 
Several designs of water-cooled grates have been 
developed for this service. The heat absorbed in the 
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steam. In many installations, the heat obtained in 
grate-cooling water is used to heat condensate or 
make-up water, in this manner supplanting heat which 
would otnerwise be supplied by bled steam which had 
produced power, or by the exhaust from non-condensing 
auxiliaries. It is, therefore, important, in water-cooled 
grates, to provide an arrangement for cooling which will 
extend the life of the grate, provide for easy cleaning, 
and, at the same time, extract from the grates and from 
the preheated air passing through them a minimum 
amount of this low-potential heat. 

Hog-fuel driers offer attractive potential savings to 
the power-plant operator. The flue gas leaving an air 
heater at approximately 500 deg. F. contains sufficient 
heat to remove about } lb. of water per pound of dry 
wood without dropping the temperature of the gas 
so low that condensation difficulties will arise. In 
addition to the savings, the drying of hog fuel gives 
considerably increased capacity per square foot of 
grate. Although hog-fuel driers seemingly have a 
broad field, the volume of fuel to be dried per B.Th.U. 
available makes necessary a drier of such large physical 
dimensions that the fixed charges and the operating 
and maintenance expenses make it difficult to justify 
the investment. Several different types of hog-fuel 
driers have been proposed and tried in this country 
and abroad, but the authors do not know of any 
design which has proved completely satisfactory. 
There is a definite field for a satisfactory hog-fuel drier, 
but until all of the mechanical difficulties with the 
prevailing designs can be successfully solved their use 
will not become extensive. 

The cinder nuisance from hog-fuel burning plants 
has increased with the higher firing rates required in the 
modern high-duty boilers, equipped with forced- and 
induced-draught fans and air preheaters. Modern 
plants are providing either mechanical separators or 
flue-gas washers for cinder removal. Starting with 
the use of large single cyclone dust separators, with 
relatively poor efficiencies on the fine light cinder 
particles, the necessity of securing better cinder 
elimination has led to a trial of various designs of 
mechanical devices, and to the development of special 
wet gas washers. There is little information available 
concerning the dust loadings of boiler-exit gases. In 
recent tenders by prominent boiler manufacturers, 
great divergence in the assumed percentages of uncon- 
sumed combustible showed that there was apparently 
no actual knowledge of the dust loadings to be expected. 
Some firms allowed as low as 0-25 per cent. unconsumed 
combustible loss, while others allowed as much as 
7-5 per cent. Some gave constant percentages over 
the entire range of ratings, although it is evident 
that the unconsumed-carbon loss in the flue gas will 
increase with the rate of firing. Recently, extensive 
and carefully conducted tests have been made by one 
of the foremost manufacturers of gas-cleansing equip- 
ment. Tests were made at various rates of operation, 
with and without preheat, on distinctly different types 
of boilers. These tests will give the first authentic data 
on the dust loadings in flue gases of hog-fuel fired 
boilers under variable conditions of firing, fuel, and 
rating. Unfortunately, this information is not yet 
available to the public. 

A high and narrow boiler is less expensive than a 
low and wide one of equal heating surface. The 
problems of boiler-plant design are not so much the 
provision of heat-absorbing surface as in obtaining 
suitable furnaces for combustion of the wet fuels at 
high rates per unit area of furnaces. Tandem furnaces 











B.Th.U. Input per 8q. Ft. of Grate Area. 
Moisture in Fuel. 
Per Cent. | 
Without Preheat. With Preheat. | 
40 680,000 850,000 
48 550,000 690,000 | 
56 400,000 ,000 











do not operate as well as furnaces with a single feed-hole 
per cell. Any boiler should have a minimum of two | 
cells to permit carrying part load during grate-cleaning | 
periods, while three cells permit carrying greater loads | 
during such periods. Boiler plants with several boiler 
units can use fewer cells per unit without material loss 
of plant capacity. Many installations have furnaces 
splayed to a greater overall width than the boiler, to 
permit greater furnace capacity with narrow boilers, 
Numerous factors affect the capacity obtained from 
hog-fuel fired boilers. The above table is intended | 
to indicate in a general way what capacity should be | 
expected from a well-designed furnace cell of the 
general dimensions used in modern installations in the | 
North-West. Values are given for cells with and | 
without preheat, and with good fuels of different | 
moisture content. The capacities tabulated show | 








cooling water is low-potential heat and must be sub- 
tracted from the heat available for the production of 





what can be accomplished under good conditions and 
in properly designed furnaces. 





THE LATE SIR ROBERT JACKSON, 
BART. 

WE regret to record the death of Sir Robert Montrésor 
Jackson, Bart., which took place suddenly on Decem- 
ber 4, in Glasgow. Sir Robert, who was the fifth holder 
of the baronetcy and succeeded his father, Sir Keith 
George Jackson, in 1916, was 64 years of age. 

Sir Robert was born in Hamilton, Ontario, on 
March 11, 1876, but received his early education in 
England, on the modern side of Tonbridge School, 
where he achieved some distinction in mathematics , 
and French. He passed the entrance examination of 
the City and Guilds College in 1893, but did not enter 
the College, being apprenticed in the same year to the 
firm of Neilson and Company, at their Hyde Park 
Locomotive Works, Glasgow. For his technical 
education, therefore, he attended evening classes at 
the Glasgow and West of Scotland Technical Coliege. 
From 1896 to 1898, he was employed in Messrs. Neilson’s 
drawing office, but left them in the latter year to take 
up an appointment as acting locomotive superintendent 
of the Donna Thereza Christina Railway, Brazil. 
Two years later, he transferred to the Argentine Great 
Western Railway in a similar capacity. In 1901, he 
was appointed chief draughtsman of the Buenos Ayres 
and Rosario Railway, and, within his three years’ 
service with this company, occupied in succession 
the positions of works manager, chief vehicle inspector, 
and assistant to the chief of the locomotive, carriage 
and wagon running department. 

In 1904, he became acting locomotive superintendent 
of the Argentine North Eastern Railway, with head- 
quarters at Monte Caseros, in the province of Corrientes ; 
but, five years later, he left railway operational work 
to join the technical staff of Messrs. F. H. Bagge and 
Company, representatives in Argentina for a number 
of British and United States engineering firms, including 
the Niles Bement Pond Company, Messrs, Pratt and 
Whitney, Messrs. Kitson and Company, of Leeds, and 
Messrs. J. and G. Rennie, then at Greenwich. For two 
years he remained as chief of Messrs. Bagge’s technical 
staff; then, in 1911, he made a special trip to Portu- 
guese West Africa, on behalf of Sir Douglas Fox and 
Partners, to report on the Benguella Railway, for which 
they acted as consultants. In 1912, he returned to 
Argentina, on appointment as Chief of a Commission 
set up by the Argentine Government to undertake a 
valuation of all the State railways in the republic ; 
and, on the conclusion of this work, remained in Buenos 
Aires as mechanical engineering expert with the Galena 
Signal Oil Company. 

In 1916, Sir Robert returned to England to undertake 
war work, and, for the next three years, served as 
assistant inspector of guns, in the Glasgow area, under 
the Inspector-General of Ordnance, Woolwich Arsenal. 
On the conclusion of hostilities, he returned once more 
to South America, but this time to Brazil, where he 
represented Messrs. Babcock and Wilcox, Limited, 
until 1923. From 1923 until comparatively recently, 
he practically withdrew from active engineering work, 
except for such isolated commissions as his report 
upon the Constantinesco torque-converter locomotive, 
some 15 years ago. On the outbreak of war, however, 
he volunteered for national service, and, so recently 
as July of this year, received an appointment as 
inspector in the Ordnance Department. Sir Robert 
was a member of the Institution of Mechanical Engi- 
neers, being elected associate-member in 1905 and 
transferred to the grade of member in 1917. He was 
also an honorary member of the Institution of 
Engineering Inspection. 











THE LATE MR. C. P. SPARKS, 
C.B.E. 


Mr. C. P. Sparks, whose death, we regret to record, 
occurred on Saturday, December 7, at the age of 74, 
was one of the last, if not the last, of those who 
assisted Ferranti in the famous Deptford experi- 
ment of transmitting alternating current over long 
distances at high tension. He was for many years 
connected with a well-known electricity supply under- 
taking and subsequently, as a consulting engineer, was 
concerned with a number of large public electrical 
schemes and with the development of the use of 
electricity in mines. 

Charles Pratt Sparks was born at Kensington on 
May 13, 1866, and was educated at Repton and at the 
Hammond Electrical Engineering College (now Faraday 
House). At the age of 18, he became an engineer- 
ing pupil in the shops of Messrs. Ferranti and Company, 
whose works were then situated in Charterhouse-square, 
and was employed there in the design and testing of 
alternators and transformers in connection with the 
distribution of electricity at high pressure. In 1886, he 
was put in charge of the Grosvenor Gallery station, 
from which a supply was given to the west of London, and 
was responsible for the extension both of its generating 
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plant and for the laying of the distribution system. 
A year later he entered into partnership with Mr. 8. Z. de 
Ferranti and Mr. F. Ince and as part of his duties 
undertook the supervision of the laying of the 10,000 
volt mains from Deptford. These mains, it will be 
remembered, of two tubes of 
brazed copper, which were insulated by paper impreg- 
nated with ozokerite wax, and their installation gave 
tise to many problems, especially with regard to the 
lointing of the 20-ft. lengths and, at first, caused a good 
deal of interference with the Post Office telegraph 
system. The design and manufacture were so good, 
however, that some 28 miles were in service for many 
vears and it is only recently that the last of the lengths 
has been removed 

In 1891, Sparks became works manager of Messrs. 
Ferranti, Limited, and during his tenure of this post 
was responsible for the design of alternators up to the 
then large capacity of 1,500 kW Five years later, the 
works of the firm were moved from London to Hollin 
wood, near Manchester, and Sparks was made general 
manager, a post he held for three years, leaving it 
to take up the position of chief engineer of the County 
of London Electric Supply Company. Initially, this 
company had powers to supply in parts of the City of 
London, in Finsbury and in Holborn, as well as in 
Southwark and in Wandsworth. Generating stations 
were established for that purpose in City-road and at 
Wandaworth. By the beginning of the last war the 
area of the company had been extended to 23 sq. miles, 
ind at the present time it supplies large areas in Essex 
well-known 


consisted concentric 


und in Surrey and is also owner of the 
yenerating station at Barking. 

Six years after his appointment to the County of 
London Company, Sparks started a practice as consult- 
ing engineer with his brother, Mr. H. C. Sparks, and 
was responsible for carrying out a number of electrical 
installations in the mining industry, including that 
at the Aberdare Valley Collieries of the Powell Duffryn 
Company. He was also concerned with many of the 
schemes put forward from time to time for re-organising 
electricity supply in London 

During the war of 1914-18, Sparks was engaged on 
important work for the Government, and as a reward 
for his services was appointed Commander of the Order 
of the British Empire in 1920. He an 
of the Institution of Electrical Engineers in 
member in 


was elected 
Associate 
1889, and was transferred to the class of 
ISO5 After serving on the Council and as vice-presi 
dent, he was elected President in 1915 and served during 
that vear and also in 1916 
member of the Institution of Civil Engineers in 1894, 
made a member in 1900 He served for 
the chairman of the Wiring Rules 
Institution of Electrical Engineers 
body the Engineering 
the British Standards 
member of the Mains 


He become an associate 


and was 
many years 
Committee of the 
and also represented that 
Standards Committee (now 
Institution), besides acting as a 
Committe 
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on 


THE LATE MR. C. R. LANG, C.B.E. 


Tue sudden death of Mr. Charles Russell Lang. 
which occurred at a nursing home on December 3, 
removes a well-known figure from engineering circles of 
Glasgow and the West of Scotland. Mr. Lang, who 
had resided for many vears at 43, Langside-drive, 
Newlands, Glasgow. was senior director of Measra 


G. and J. Weir, Limited, Catheart, Glasgow, 8.4. and 
had been actively connected with this firm for upwards 
of 50 vears. He was born in 1862 and was a son of the 
late Mr. John Lang, IS74. the firm 
of Messrs, John Lang and Sons, Limited, machine-tool 
manufacturers, Johnstone, neat Mr. C. R 
his at College. 
Gla and served his engineering apprenticeship in 
his father’s firm. He gained a Whitworth Scholarship 
in IS83, and came to London to attend courses at the 
Roval College of Science. After returning to Scotland, 
he re-entered his father’s firm for a brief period, but, 
in IS87, joined the firm of Messrs. G. and J. Weir, 
Limited, works manager. In 1898, when only 
36 veara of age, he became a director of the firm and 
was appointed joint managing director, 

Richmond, C.B.E.. who was created a 


who, in founded 
Glasgow 


Lang received education Anderson's 


wow, 


uN 


subsequently 
with Mr. J. R 
K.B.E. in 19389 

During his long association with G. and J 
Weir, Mr. Lang took a leading and responsible part in 
carrying out the firm's 
products, organisation and departmental arrangements, 


Messrs 


successful developments i 


and in all these activities his wide practical knowledge 
was of the utmost value. He worked particularly hard 
during the strenuous years of the war of 1914-18, and, 
in recognition of his services to his country, was made 
a CBE. in 1918. Mr. Lang made a number of technical 
contributions to the Lustitution of Engineers and Ship- 
Scotland, of which he became a graduate 
IS8S. He was elected a full member in 
was also for many member of the 


builders in 
member in 
1895. and 
Institute of Marine Engineers 


vears a 
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THE LATE MR. J. W. M. SOTHERN. 


Many thousands of marine will feel a 
personal regret at the death of Mr. John William Major 
Sothern, principal of the well-known Marine Engineering 
College in Glasgow, which took place in a nursing 
home in that city on December 4. The college was 
founded by his father, but, during the period of nearly 
half a century in which it was conducted by the son, 


engineers 


it became much more widely known through the 
medium of the various engineering text-books which 
Mr. Sothern compiled. Of these, the best known 
is probably Verbal” Notes and Nketches, the 14th 


edition of which we reviewed on page 455 of our 149th 
volume: but The Marine Steam must have 
run it close in professional favour, some 25 years ago, 
when the literature of that subject was much 
voluminous than it has since Mr. Sothern, 
who was upwards of 75 years of age, served an appren- 
ticeship with Messrs. D. and W. Henderson, and then 
went to sea, eventually joining his father in the College. 
Mr. Sothern was a member of the Institution of Engi 
neers and Shipbuilders in Scotland, which he joined 
in 1901, and of the Institute of Marine Engineers, 
and was an honorary member of the Marine Engineers’ 


iw rho ne 


less 


become. 


Association. 


MeTaL InpustryY.—The weekly report of 
the Incorporated Swausea Exchange states that, whereas 
the home demand for tin-plate is on the quiet side, the 
the export maintained. 
Galvanised and other steel in 


demand, and the works producing them are busy. 


SWANSEA 


improvement in business is 


sheets continue active 


THe INSTITUTION OF PRODUCTION ENGINEERS. 
Candidates who have been preparing for the Easter, 
1941, graduateship examination of the Institution of 


Production Engineers are requested to communicate as 
the Institution headquarters, at 
36, Portman-square, London, W.1, in order that they may 
be informed of arrangements being made in view of the 
interruptions in courses of study at some tecunical colleges. 


seon as possible with 


LecturR.—-The 
memorial 


MEMORIAL AWARD 


for Metals 


Ga. K BURG ESS 


American Society is establishing a 


award lecture in honour of the late Dr. George Kimball 
Burgess (1874-1932), who was chief of the division of 
metallurgy and later director of the National Bureau 
of Standards, Washington. It is tentatively planned 


that the lecture shall be an annual feature and recipients 


of the award will be limited to persons who have distin- 
guished themselves in the field of metallurgy. The 
first lecture, which is timed to take place on February 10, 


1941, is to be given by Dr. P. D. Merica, vice-president 
of the International Nickel Company, who was associated 
with Dr. Burgess in his early researches, 
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AIR-FLOW FACTORY-HEATING 
STOVE. 


Tue coke-fired stove shown in Figs. 1 and 2, accom- 
panying, and known the Tangye ~ Air-Flow ” 
heater, has been developed by Tangyes, 
Limited, Birmingham, as an alternative method of 
heating factories, complying with the current Factory 
Act, to the coke-fired radiant described and 
| illustrated in ENGINEERING, vol. 147, page 82 (1939). 
| The air-flow heater also functions as a radiant-heating 
unit, but the positive air-circulation, which directs a 
stream of warm air into the space to be heated, has 
advantages that the standard radiant stove does not 
possess. No hard and fast rule can be laid down as 
| to when either stove or heater should be fitted in prefer- 
ence to the other, since differences in the building and 
the heating conditions required determine this. Cost 
may be a deciding factor, and in some instances it is 
possible that a combination of the two systems may be 
the best solution. The new heater has an output 
of from 60,000 B.Th.U. to 170,000 B.Th.U. per hour, 
and 60,000 cub. ft. may be taken as the average 
volume in which the reasonable temperature ” 
required by the Act can be maintained, but, as different 
working conditions call for different temperatures, the 
volume heated may be either larger or smaller than 
this. The coke consumption is from 6 Ib. to 18 Ib. 
per hour, depending on the heat output required, 
and the electrical energy required for the air cireu- 
lation is 2 units in 12 hours. 

The external appearance of the heater is well shown 
in Fig. 1, while its internal arrangement evident 
from the drawing, Fig. 2. In both views the air- 
circulating fan with its driving motor is seen on the 
left, attached to the lower heating section, and the air 
discharge opening, attached to the top heating section, 
is seen to the right. The furnace consists of two sections, 
| the lower one being provided with a louver for regu- 
lating the combustion air and with a hinged ash-door. 
The upper section has a hinged fire-door. The lower 
section contains the grate; above this the furnace is 
lined with firebrick, not shown, a firebrick baffle, 
indicated by dotted lines, partially closing the top. 
The heating are formed with air passages 
running at an angle across the combustion chamber 
formed by them, the hot gases being deflected by 
baffes so that they follow a zig-zag path from the 
furnace outlet to the circular flue at the top, the 
flue being provided with a butterfly damper. The air 
flow, it will be clear from Fig. 2, also follows a zig-zag 
path, and is reversed at the bends by curved boxes 
external to the heating sections. The air outlet is 
formed with curved fins to direct the stream of 
warm air both forwards and laterally. The heater is 
normally mounted on a circular base, as shown in Fig. 1, 
but, alternatively, it can be mounted on a square base 
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having stanchions and protective handrails. The 
floor space occupied when this base is fitted is about 
4 ft. square, and the total height, measured from the 
floor to the top of the flue, is 5 ft. 63 in. 

The fan, which is mounted on a square flange at one 
end of a tapering chamber, runs at 2,800 r.p.m., and 
either direct current at 100 volts to 250 volts, or single- 
phase, 50-cycle current at 230 volts, is normally used. 
If desired, a three-phase, 50-cycle, 400-volt motor may 
be fitted. In some situations it may be desirable for the 
fan to run very quietly, and for this a fan running at 
1,430 r.p.m. can be supplied. Naturally, however, this 
reduction in speed materially decreases the output 
of warm air. With the normal fan approximately 
400 cub. ft. of air per minute are passed through the 
heater, this positive discharge ensuring a much more 
uniform temperature in the building than is possible 
with heaters depending on radiation only, while the 
situation of the outlet distributes the air at a convenient 


and comfortable level. The construction can be 


altered so that the heater may be situated outside the | 


building to be heated and the air delivered as desired 
through a duct. The positive air-flow enables the 
heater to be used in hot weather as a cooling and venti- 
lating unit. The total weight of the heater, with three 
heating sections, including firebrick, square base and 
handrails, is approximately 13 ewt. 








THE O.M.T. OMTIMETER. 


THE nomenclature of engineering measuring instru- 
ments, unfortunately, is in some instances quite arbit- 
rary, terms which do not give an indication of the 
function of the instrument concerned being adopted. 
A case in point is the instrument known as the Zeiss 
optimeter illustrated and described in ENGINEERING 
vol. 144, page 165 (1937). This instrument used 
largely for comparing such work as gauge blocks or 
finished parts with a master block and a high degree of 
accuracy in the reading of the amount of divergence 
between the two pieces is secured by the employment 
of what is known as an optical lever. This device 
consists essentially of a tilting mirror operated by the 
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Fig. 


movement of a plunger in contact with the work. 
Such movements are generally very minute, but it is 
easy to see that by using the reflection of a ray of light 
impinging on the mirror for the long arm of a lever 
any degree of amplification of the mirror movement can 
be ohtained. The term “ optimeter,” therefore, does not 
convey any meaning in itself and, in consequence, the 
term ‘‘ omtimeter,” used above, is just as explicit. 
The omtimeter seen in Figs. 1 and 2, on this page, 
is a successful attempt by Messrs. Optical Measuring 
Tools, Limited, Slough, to displace the German opti- 
meter by a wholly British product, the distinction 
between the two makes of instrument being emphasised 
by a change in the first syllable of the name, the new 
syllable embodying the initials of the British manu- 
facturing firm. 

The omtimeter is not merely a slavish imitation of 
the German optimeter for, as will be seen, a number of 
improvements have been effected which increase the 
ease of handling without in any way impairing the 
accuracy of the original. In the first place, when 
using the optimeter it was necessary to view the 
indicating scale through a microscope, which meant 
that the operator had to crouch over the instrument 
in order to use the eyepiece. The omtimeter, while 
employing the optical lever, discards the microscope 
and employs instead a magnifying device in which 
the reading is projected on to a shielded screen so that 
it can be easily seen from some distance. The screen 


and the appearance of the scale image is shown very 
| well in the detailed view of the tube mouth given 
|in Fig. 2. The instrument consists of a spreading 
base carrying an adjustable table at the front and a 
| rigid cylindrical column at the back. A bracket on the 
| column, adjustable in height, carries a tubular casing 
for the measuring plunger, the optical chamber and 
scale screen and a column supporting the electric 
lamp which illuminates the scale, these various parts 
being readily identified in Fig. 1. 

In arranging the omtimeter for checking work 
jagainst a standard gauge block, the latter is first 
| set up under the plunger and the table is adjusted so 
| that the pointer on the scale coincides with the zero 
|of the scale. Divergence in either a plus or minus 
direction will be shown accurately on the scale, the 
image of which moves relatively to the fixed pointer, 
when the work is placed on the table below the plunger. 
In this preliminary setting it is, of course, of paramount 
importance that the surface of the table be parallel 
to the plane of the contacting tip of the plunger. In 
order to ensure this parallelism absolutely, the table is 
mounted with three-point supports, one of these sup- 
ports consisting of a fixed ball and the other two being 
| knurled adjusting screws. ‘This arrangement is purely 
| a levelling device, the table as a whole being adjusted 
| vertically by the large knurled nut seen in the centre 
lof the base in Fig. 1, the smaller knurled knob above 
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is contained in the large horizontal tube seen in Fig. 1, | 
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| it being used for locking the table in position. The 
| bracket on the column has the necessary vertical tra- 
verse to enable the instrument to be used on work of 
different depths up to a maximum of 7 in. The distance 
between the plunger axis and the face of the column 
permits work up to 6 in. in diameter to be dealt with. 
The column of the optimeter is plain, the bracket being 
| kept in place by a clamping ring below it. The column 
| of the omtimeter, however, is formed with a helical 
! groove resembling a thread and the bracket rests on a 
large knurled nut engaging with the groove, so that 
precise adjustment for height is easily effected, the 
bracket then being locked in place by a clamping screw 
at the back. 

The optical part of the instrument above the bracket 
consists of a tilting mirror actuated by movement of 
the plunger as already mentioned, and an arrangement 
for brightly illuminating the scale, which is a fixed one. 
The light required is derived from the shielded electric 
lamp, seen at the top of the instrument in Fig. 1, the 
beam from this lamp being directed downwards on to 
a mirror in a gimbal mounting visible just below it. 
This mirror is adjusted to reflect the light on to the 
scale, an image of which is first reflected in the mirror 
and then, by means of magnifying lenses, projected 
on to the screen shown in Fig. 2. In this view, the scale 
is shown with its zero mark in line with the pointer, 
and it moves up or down across the pointer to an amount 
corresponding to the divergence, if any, of the work 
from the standard gauge block. The scale has a 
range of + 0-005 in. Each graduation on the scale 
corresponds to a plunger movement of 0-00005 in., 
and it will be evident trom Fig. 2 that the degree of 
magnification is such that differences of this amount 
can be detected without difficulty immediately the 
work is placed under the plunger. There is, moreover, 
no difficulty in making readings of one-fifth of the 
graduations so that movements of 0-00001 in. can be 
detected, a degree of accuracy which is the same as that 
claimed for the Zeiss optimeter. 

Apart from ease in reading the scale, the method of 
screen projection as against inspection through an 
eyepiece is of great assistance in securing precise 
parallelism with the plane of the contact point prior 
to any given measuring operation. For example, if a 
standard gauge block is placed on the table when it is 
not truly parallel with the contact point, movement 
of the gauge block across that point in one direction 
or another will reveal the non-parallelism by a move- 
| ment of the scale. The table can be correctly adjusted 
| while the operator watches the effect of his movements 
on the scale screen, an operation which is much simpler 
than following the movements through an eyepiece. 
| Generally, the use of the scale screen speeds up the 











| carrying out of tests with this type of instrument. The 


omtimeter is distributed solely by Messrs. E. H. Jones 
(Machine Tools), Limited, Edgware-road, The Hyde, 
London, N.W.9. 
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In the industries for which statistics are regularly 
compiled by the Ministry of Labour and National 
Service the changes in rates of wages reported to have 
come into operation in October are estimated to have 
resulted in an increase of about 150,000/. in the weekly 
full time wages of about 1,825,000 workpeople. The 
principal industries affected by the increases were 
coal mining; iron and steel manufacture ; the cotton 
industry ; textile bleaching, dyeing and finishing ; civil 
engineering contracting; the building industry in 
Scotland, and furniture manufacture. Among these, 
coal miners in all districts received increases, usually 
of 5d. a shift in the case of men and 24d. in the case of 
youths and boys; workpeople employed in iron and 
steel manufacture in various districts received increases 
of 1-6d. a shift for men and 0-8d. a shift for youths 
and boys; in the cotton industry rates of wages were 
raised by approximately 2} per cent. in the spinning 
section and by 2 per cent. in the manufacturing section ; 
workpeople employed in the textile bleaching, dyeing 
and finishing industries received increases of about 
1 per cent. on current rates in Yorkshire, and of 8d. a 
week for men and 5d. a week for women in Lancashire 
and in Scotland; the rates of wages of men employed 
in the civil-engineering contracting industry were 
raised by 4d. an hour; building-trade operatives in 
Scotland obtained increases of jd. an hour for craftsmen 
ind jd. an hour for labourers ; and the rates of wages 
of furniture-trade operatives in various districts were 


increased by 4d. an hour. 


whose rates of wages 


Other groups of workpeopl 
and limestone 


increased included ironstone 


were 
quarrymen in various districts, tin-plate workers, 
flax spinners in Northern Lreland, boot and shoe 


repairers, workpeopie in the tobacco industry, coopers, 
aid workpeople employed in the milk distributive 
trade in Scotland. As has already been recorded, the 
changes so far re ported in the ten completed months 


of 1940, in the industries for which statistics are 
available, are estimated to have resulted in a net 
increase of about 1,920,000/. in the weekly full-time 


wages of about 7,800,000 work people 


According to the Ministry of Labour Gazette, the 
numbers of males registered as wholly unemployed at 
October 14 showed reductions in London and the 
North of England, but increases in the Southern and 
South-Western Divisions and in Wales. Among females 
registered as wholly unemployed there were increases 
in the Eastern, Southern and South-Western Divisions 
and, to a smaller extent, in the Midlands, the North of 
England and Wales ; in London there was a reduction. 
Comparisons of the figures for some of these areas, 
however, are affected by the numbers of women, 
registering as applicants for work in districts affected 
by evacuation. Among persons registered tem- 
porarily suspended from their employment, there 
were reductions in London and in most of the other 
Divisional areas, the principal exceptions being the 
North-Eastern Division and Wales, where there were 


i nereases 


as 


The number of trade disputes involving stoppages 
of work reported to the Ministry of Labour and National 
Service as beginning in October, was 91. In addition 
10 disputes which began before October were still in 
progress at the beginning of that month. The approxi- 
mate number of workpeople involved in these 101 
disputes, including workpeople thrown out of work at 
the establishments where the disputes occurred, was 
about 25,000, and the aggregate duration of the disputes 
in October was about 87,000 working days. 


Writing on the subject of the current application for 
increases of wages in the December issue of the Trans- 
port and General Workers, Record, Mr. Arthur Deakin, 
the acting general se« retary of the organisation, says : 
“In examining the wage question, it must not be 
forgotten that increased travelling is a growing burden 
which neither the Government nor the employers 
have yet met to the extent that war-time conditions 
require. It is true that in certain industries, particu- 
larly building and civil engineering, this additional 
expense has partly been met. But in a great number 
of our productive industries, the workers are called 
upon to pay a very big proportion of their weekly 
wage to meet the cost of daily travel to and from the 
place of employment. In many cases people are called 
upon to travel distances far beyond ordinary peace-time 
requirements due, of course, to the dispersal of industry 
which taking place. This additional charge on 
wages must be met by direct payment.” 


is 


“Then again,”’ Mr. Deakin goes on to say, ‘* we have 
the increasing refusal of employers to effect settlement 
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POWER AND COMBUSTION.* 


negotiation, resorting in the main to the National 


By Proressor A. C. G. Earrton, M.A. 


Arbitration Tribunal. One wonders whether this is 
not a subterfuge to gain time, withholding by this (Concluded from page 456.) 
means the payment of wage increases to the last , 
possible moment.” Dr. Harris and I at South Kensington have investi- 
gated the decomposition of some of the organic per- 
In the London Typographical Journal, Mr. A. M. | oxides and have learnt something about their behaviour. 
Wall, general secretary of the London Society of| Diethyl peroxide, for instance, will decompose at 


Compositors, deals with another aspect of the same 
subject. He recalls the contention of the engineering 
employers that wages advances would lead to an 


inflationary spiral, and expresses the opinion that if 
that reflects ‘The prevailing mood and intention of 


employers it is a portent of coming trouble.” 
“ It is not, in our judgment,” he continues, “* the exclu 
sive responsibility of employers’ organisations to lay 
down a wage policy for industry in the abnormal 
circumstances of the time. It is the responsibility 
of the Government, in consultation and agreement with 
the representatives of industry, to define the principles 
that should govern the movement of wages in war-time. 
And these principles must have regard to the move- 
ment of prices and the general economic situation.” 


Has not the time arrived,”’ Mr. Wall asks, * for 
the Joint Consultative Committee to renew its effort 
to real agreement? Unless this done, it 
to us quite likely that wage disputes of very serious 
import will be thrown for settlement by judicial methods 
into the hands of the National Arbitration Tribunal. 
We doubt whether that body is the competent authority 
for dealing with the economic issues raised by the 
unions’ claim to war-wage advances. It is the duty 
of the Government to seek an understanding upon 
them with the representatives of both sides of industry.” 


18 seems 


Tle claims for increases of wages of both sections 
of the engineering and shipbuilding industries are to 
be referred to the National Arbitration Tribunal. 
Last week, the executive council of the Amalgamated 
Engineering Union, acting for the members of its own 
organisation and also for those of the National Union 
of Foundry Workers, formally notified the Minister of 
Labour and National Service that a dispute ** existed ” 
with the engineering employers on the subject of wages, 
and after a conference at Carlisle on Friday, between 
representatives of the Shipbuilding Employers’ Federa- 
tion and representatives of the Joint Trades Movement 

-to which the Amalgamated Engineers and the 
Foundry Workers do not belong—it was stated that it 
had been decided to follow a similar course with their 
claim. Under the provisions for the setting up of the 
National Arbitration Tribunal, the Minister is required 
to refer disputes within 21 days, but in view of the 
importance of these issues, it is suggested that both 


references may be taken together and as soon as 
possible. The Amalgamated Engineering Union and 
the National Union of Foundry Workers desire an 


increase of 3d. an hour on base rates and restoration 
of certain pre-June, 1931, working conditions, and the 
unions composing the Joint Trades Movement an 
increase of 10s. a week on time rates and the equivalent 
on piece-work prices. 


In response to a proposal by the Central Council of 
Trade Unions that the Soviet Government should 
lengthen working hours and strengthen discipline among 
the workers in the interest of national defence, the 
Supreme Council made an Order in June last introducing 
in State, co-operative and public undertakings and 
establishments the 8-hour day and 7-day working 
week and prohibiting workers and salaried employees 
from leaving the undertakings and establishments in 
question without reason. The seven-day week is to 
consist of six days’ work followed by a day of rest on 
Sunday, and the scales of daily wages and the monthly 
wages of salaried employees are to remain unchanged. 
Standards of output are to be raised and piece-work 
rates reduced in proportion to the extension of daily 
hours of work. 


Workers and salaried employees may not, of their 


own accord leave undertakings and establishments, 
or move from one undertaking or establishment to 
another. Departures and transfers may only take 


place with the authority of the manager of the under- 


taking or the head of the establishment. A worker 
who leaves his undertaking or establishment without 
authority may be brought before the courts and 


punished by imprisonment for from two to four months. 
Workers who absent themselves from their work 
without good reason may also be brought before the 
courts. While these workers were formerly liable to 
dismissal, an Order of the Council of People’s Commis- 
saries provides that they are to be sentenced to com- 
pulsory work at their former place of employment for a 
maximum period of six months with a deduction from 








their wages up to a maximum of 25 per cent. 





180 deg. C. quite slowly and quietly, uninfluenced by 
surface, provided the initial pressure is not greater 
than a few centimetres of mercury. But at a certain 
critical pressure the decomposition becomes suddenly 
quite violently explosive. We have proved that this 
sudden change-over to explosion is a thermal effect 
and that it is much influenced by the size of the vessel 
in which the experiments are conducted. When a 
hydrocarbon-air mixture is let into a heated vessel, 
ignition does not occur at once. There is a delay- 
it may be 30 minutes or more. Depending on the 
circumstances, we may get a delay, and then a “ cool” 
lambent flame or several successive cool flames; or 
after the delay there may be a “ cool” flame rapidly 
developing into true ignition, giving the ordinary 
bright flame. Combustion after the passage of a cool 
flame is very incomplete; combustion after true 
ignition is much more complete. 

Experiments have shown that ignition is composite. 
Though sometimes it seems to be a single process, if 
the conditions are a little changed it is clearly a double 
process, There is first a delay before cool-flame ignition 
and then quite a short delay before true ignition sets 
in after the cool flame. In order to explain these 
effects, Neumann suggested that the process of com- 
bustion can be symbolically represented A + BC, 
or A-»C (B being an intermediate product). What 
happens depends on the relative rates of the reactions 
A-—> Band B--C; if A-> B is rapid and B-+C at 
a given temperature is slow, B will accumulate. If at 
a higher temperature B-+C becomes faster than 
A- >, then A will go direct to the end product 
without accumulation of B. But this was only another 
way of saying that there was an intermediate product 
such as a peroxide which could accumulate. This, 
however, is not the complete explanation; Semenof 
showed that if b is the probability of a reaction chain 
branching so that each primary link in the chain 
gave rise to a new radical and so a new chain, and if a 
is the chance of the chain being broken and stopped, 
and if w is the rate of reaction, then w = A (e# — 1); 
the net branching factor ¢, which is b — a, controls 
the development of the reaction and if a> b, the 
reaction is stopped, but if b> a, it goes to infinity, 
t.e., to ignition. There may be some slight delay 
before 6 increases sufficiently to overcome a, but such 
delays are short. Now in order to explain long delays, 
Semenof ingeniously suggested that the chain reaction 
was debased or became “ degenerate,’’ and that some 
of the radicals instead of continuing the chain formed 
a stable intermediate body, which could either give 
rise to more chain centres or be oxidised to an end 
product and removed from further effect. If destruc 
tion of the intermediate occurs mainly at the walls, 
then it can be shown from Semenof’s theory that the 
slow reaction will suddenly cease altogether below a 
certain tube diameter. Norrish has recently shown 
this to be the case for a number of hydrocarbons. 

White (1927) observed that, for ether-air mixtures, 
there were two quite distinct composition ranges for 
inflammation, one for normal ignition and the other 
for cool flames, and chat above a critical pressure the 
cool flames could give rise to normal ignition by 
initiating a second flame in the cool-flame products. 
Townend has shown that this two-stage process of 
ignition is just the same whether the cool flames are 
induced in the gas mixtures spontaneously at the 
higher temperatures and at suitably low pressures, o1 
whether they are induced artificially by heating a 
portion of the gas with a wire or other igniting source 
at room temperature and at rather higher initial 
pressures. He has extended the work to show that 
hydrocarbons which give rise to cool flames, also give, 
at the higher pressures and lower temperatures, these 
two-stage flames; first the cool flame appears, and 
then the normal flame follows in the cool-flame products 

Now let us consider ignition of a hydrocarbon 
mixture from the two points of view given in the next 
two paragraphs 

(1) The mixture is let into a heated vessel; it picks 
up heat from the walls and amongst the more energetic 
molecules oxidation commences, which means that 
some aldehydes will be produced ; these absorb oxygen 
and probably form a “ moloxide.” This “ moloxide ”’ 
is unstable and undergoes decomposition, and in so 
doing gives out chemi-luminescent light; or it may 
produce a second fairly stable intermediate peroxide. 
The peroxide decomposes when it reaches a critical 





* The 27th Thomas Hawksley Lecture, delivered before 
the Institution of Mechanical Engineers, on Friday, 
| November 15, 1940. Abridged. 
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concentration, and releases energy. 
sarily lead to ignition, but it can do so if the energy 
cannot get away; then normal ignition occurs. 

(2) A part of a cold mixture is heated by a source of 
ignition, and since the mixture is at a high enough 
pressure, inflammation is started. It is not the whole 
gas which is heated, only a portion of it. Activated 
products spread out from such centres into cold unburnt 
gas ; if the pressure is sufficiently high there are enough 
centres to propagate reaction chains in the unburnt 


gas, and products are formed which decompose ‘and | 


give a blue chemi-luminescent flame ; or if heat cannot 
be dispersed the blue flame will be followed by normal 
bright ignition. 

Although the whole complex process of ignition of 
a hydrocarbon is not yet quite cleared up, the whole 
story is beginning to piece itself together. The propa- 
gation of flame depends on the rate of reaction of 
the ignitible mixture where it meets the flame boundary. 
The understanding of ignition is thus essential to an 
accurate understanding of the processes which control 
flame travel. 

In the Rede Lecture, entitled ‘‘ The Causal and the 
Casual in History,” John Buchan traced in a delightful 
way the influence of the incident on the course of 
history—how, for instance, it might have been all 
different if, on November 9, 1799, Napoleon had not 
unwittingly scratched his face, and made it bleed, 
whereon his brother Lucien, by his eloquence, won for 
him the sympathy of the crowd. One might trace in 
many such ways, the effects that a little chance natural 
phenomenon may have on human history. One of 
these influences or incidents is the phenomenon of 
“ knock ” in combustion. When a flame passes through 
an explosive mixture, towards the end of the flame 
travel, it may suddenly change its character. Suddenly, 
in the small portion of the gas remaining to be burnt, 
there will be a local explosion and that region of gas 
will burn with much greater rapidity. A wave of 
pressure passes back through the products of com- 
bustion. This effect is what has come to be known as 
knock. Knock has been the main limiting factor in 
the design of petrol engines. Much ingenuity has been 
spent in designing engines to get the maximum energy 
out of a fuel without encountering the troubles caused 
by knock. Knock has led to great activity in the oil 
industry, so that out of crude oil, the greatest amount 
of fuels which show the least tendency to knock can 
be produced. Knock has determined policy; knock 
may come to determine air supremacy, which will 
shape the future history of the world. 

Table IV shows some of the processes which are 


It need not neces- | 


are the crude oil and the casing head gas. The crude 
oil is “ stabilised,” i.e., further quantities of gas are 
removed ; the products, stabilised crude and gas, are 
then treated in a variety of ways. The stabilised crude 
oil may first be distilled into fractions which are subse- 
quently treated by the many improvement processes. 
Both the primary “ saturated” gases, and the more 
“unsaturated ’’ gases obtained from the cracking 
processes, are also subjected to treatment. 


TABLE IV.—Treatment of Petroleum. 


Thermal cracking and reforming. 
Catalytic cracking and reforming. 
Polymerisation— 

(a) Thermal. 

(b) Acids. 

(c) Supported phosphates. 

(d) Metallic phosphates and sulphides 
Hydrogenation cracking. 
Hydrogenation polymerisation. 
Hydrogenation. 

Dehydrogenation. 
Alkylation. 

(a) Acids. 

(b) Thermal high pressure. 
Isomerisation. 

Aromatisation. 
Ring closure. 


In order to measure the knocking propensity of a fuel, 
it was decided that the fuel should be tested in an 
engine specially built for the purpose and running 
under a standard set of conditions. If the knock shown 
by the fuel was the same as that of a secondary standard 
fuel which tallied with that of a 40 per cent.-60 per 
cent. mixture of n-heptane and “ iso-octane ”’ (2-2-4- 
trimethylpentane), then the octane number of the fuel 
would be deemed 60. The trouble comes when the 
octane rating so obtained has to accord with the 
behaviour of the fuel under practical conditions on the 
road or in the air. The harmless organic chemical, 
2-2-4-trimethylpentane, obtainable in the first place 
in quantities of only a few cubic centimetres, and used 
only as a standard for fuel testing, in a few years has 
become perhaps the most important of the refined 
products of industry. It has made possible the 
immense speed of modern aircraft and has influenced 
the development of the new aliphatic chemical industry 
which has arisen within, or as an off-shoot of, the 
petroleum refining industry. 

With all the expenditure on huge schemes for the 
production of high-octane fuels, with the intensity of 





used to improve the quality of fuels, to prevent 
their tendency to knock. The ignition products 


research on methods of conversion of the poor con- 
stituents of crudes into useful constituents, insufficient 


s - 
| 


| attention perhaps has been paid to the study of their 
| combustion, for after all it is their combustion which 
| alone determines their behaviour and enforces their use. 
Table V, below, gives the octane numbers of 
various hydrocarbons, as determined by Smittenborg 
;and others; the normal straight-chain paraffins, 
| aldehydes, etc., have low octane numbers; the most 
| Symmetrical paraffins, the aromatics, and the ketones 
| have the high octane numbers; naphthenes and 
olefines stand between. It is the straight-chain para- 
| ffins which most readily give that low region of ignition 
| to which we have already referred. Townend has 
; shown that there is a close connection between the 
| pressure needed for ignition with short delay in this 
region and the highest compression pressure which the 
fuel mixture will withstand in an engine before knock 
ensues. From what has been said about ignition, it is 
evident that substances are formed in the products of 
the cool flame or in the products of the slow combustion, 
which decompose and lead to ignition. This is in 
| agreement with the view, put forward in 1927, that 
|in the last portion of a charge to burn, intermediate 
substances were formed which enhanced the combustion 
when the flame reached them, and so led to knock. The 
processes of knock and of ignition have much the same 
cause. In both cases the intermediate substances are 
almost certainly peroxides, derived from the aldehyde 
in the case of ignition, but it is not yet quite clear 
whether the same unstable peroxides are responsible 
in the case of knock, or whether they are not more 
| stable ones, like diethyl-peroxide, which have been 
| formed by a secondary process and exist in the pocket 


| 


| TABLE V.—Typical Octane Numbers. 

















Boiling Octane 
Hydrocarbon. Point. Number. 
} Deg. ( 
| Ethane —838 104 
Propane —42 100 
Butane — 0:5 92 
| n-Pentane 35-9 61 
| n-Hexane | 68°7 25 
n-Heptane <a 98-4 0 
n-Octane ne ial 125-7 -17 
2-Methylpropane ‘ —12-2 9v 
2-Methylbutane ike ' 27-8 89 
| 2-2-Dimethylbutane ‘ 49-7 96 
| 2-2-Dimethylpentane 79°3 93 
2-2-3-Trimethylpentane | 110 102 
| 2-2-4-Trimethylpentane 99-1 100 
Ethylene ries . ~102-4 $1 
Propylene es —47°7 | 85 
Cyclopentane | 49-2 83 
Benzene 80-1 | 108 
Toluene | 110-7 | ~—104 
| 








of gas in which the knock is set up. The peroxides 
which so far have been found to give rise to knock when 
added to the fuel in the same very small concentration 
(10-5) as those which have been sampled from engine 
gases, are the dialkyl or alkyl hydrogen peroxides, 
but there is much yet to do in this field of investigation. 

Conclusions.—-At the beginning of this lecture, the 
various ways in which power was derived from the 
sun were discussed, and the measure was taken of the 
power which is at present used. Before ending we will 
look at one more diagram, Fig. 4, herewith. We came 
to the conclusion that for the whole world the total 
mechanical work performed by the manual worker 
and by his horses and his oxen, is not much less than 
the total amount of power generated from the burning 
of fuel and from water power. This work is performed 
at the expense of energy of foodstuffs got by agriculture 
(i.e., through photosynthesis). The human being eats 
on the average quite twenty times the energy in the 
form of food that he performs as work. One worker 
on the land, however, can produce (on the average in 
Great Britain) food enough for ten, so producing food 
alone the population could go on increasing to a limit 
which would depend on the area and productivity of 
the soil. If fuels are also won, metals can be got and 
goods can be manufactured and sold in exchange for 
food, and the population can grow still further. The 
food-fuel cycle is the very basis of our material economy. 
The object of fuels is two-fold, to provide warmth and 
to supplement human labour. 

In Fig. 4 the endeavour is made to summarise human 
activity. Starting from the centre, solar radiation 
provides stored products and cultivated products. 
‘The energy value of the foods produced would be less 
than one-tenth that of the total fuel produced, but the 
gold value of the foodstuffs is far greater than the value 
of all the other production. More than three-quarters 
of the total gold value of the world’s production is 
represented by food. According to the figures quoted 
in Sir Harold Hartley’s Mather Lecture, 88 per 
cent. of the cultural production is for food and fodder, 
and 12 per cent. for manufactured products such as 
textiles, etc. On the other hand, in the case of the 
primary products which are not cultivated, 57 per cent. 
of their value is for fuel. 

The food products provide energy to the worker, 





fuels supplement his work, thereby up-grading, as it 
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were, the energy in order that exchange may be made 
for food, the energy of which is more highly prized. 
The total value of the cultivated products used in 
industry is only about half that of the “ up-graded ” 
products, made with the aid of fuel. The energy 
of the food is down-graded in the process of keeping 
the mechanism of the body in action. Efficiencv— 
and by that one means, making the best use of what 
the sun affords us—depends not only on the efficiency 
of the “ up-grading ”’ process, but also on the “‘ down- 
grading,” the health and efficiency of the worker. 

Besides food and water, clothing, shelter, warmth, 
and rest are essentials to life, and to this could be added 
light and transport. Some of these essentials are got 
through fuels, some through treatment of agricultural 
products. In some cases it is more suitable to break 
down the agricultural product, in other cases to build 
up from the fvel—for instance, alcohol made from 
cracked gases from oil now competes with fermentation 
ilecohol. Acetone, as a by-product from the oil industry 
or carbide industry, has replaced acetone as a by-product 
of wood distillation. To build up a food from coal is 
not yet an economic proposition, and I doubt whether 
it would ever conduce to happiness. In tilling the land, 
in riding the seas there is happiness eternal, and there 
can be no general prosperity so long as agriculture as a 
whole is depressed. A fuel is unnecessary (except in 
providing warmth) unless it is helping to supplement 
human labour ; if it takes more labour to win the fuel 
than that which it can supplement, it is not worth the 
winning, and therefore a basically uneconomic process. 

It has been suggested that the price of wheat should 
be controlled internationally ; the yield of wheat per 
acre taken the world over is nearly constant, and yet 
its price fluctuates exceedingly, and production becomes 
completely out of balance with consumption. This 
whole question has been closely studied in a recent book 
by P. de Hevesy, World Wheat Planning. Wheat is 
the key food. Economists might consider, too, some 
control of the primary fuels. With control of these 
two factors, the material economy of the world might 
be run much more smoothly than it has been in the 
past, and freedom and competition could be allowed 
in all other activities. It is also clear that as much 
power as possible should be derived from the riches that 
the sun showers on us continually—-60,000 times as 
much as the energy we at present use—rather than by 
depleting our inherited stores so fast. It seems to me 
that, in our present economy, insufficient difference 
is drawn between using up real irreplaceable capital 
and the replaceable products which the sun showers 
on the earth. 


CATALOGUES. 


Filters Visco Engineering 
Stafford-road, Croydon, have 
describing their “C.E.”’ type of ventilating 
dry filtration in such situations as food factories, 


tis Messrs 


Limited, 


Company, 
issued a leaflet 
unit. for 
photo 
graphic-film works, and instrument-testing rooms. The 
element is of the 

Fireproof Paints We have 
Products, Limited, 


* throw-away " type 


received from Messrs 
Chase-road, Harlesden, 
N.W.10, a leaflet which shows, with the aid of 
photographs, the effective of their fireproof 
preventing the spread of fire when a German 
incendiary bomb fell through the roof of an unattended 


factory building 


Porcella 
London, 
resistance 


paint in 


Recording Pressure Gauges. Messrs. Kudenberg Gaugt 
Limited, Broadheath, Manchester, have 
us a folder describing and illustrating their “‘ Dun- 
and ** Timperley ” of recording pressure 

The charts used may of 8 in. 11 in. dia- 
for of water and 6 tons 
per square inch, and vacua between | 


Company, near 
sent 
ham ”’ 
cages 


neter 


types 
he or 
pressures between 1 in 


in. of water and 
1) in. 

Fire Protection. A leaflet from 
Vhelps, Beddard, Limited, Georgian House, 139, Sloane- 
London, 8.W.1, relating to their liquid “ Incendex ’ 
fire-bomb destroyer, was referred to in this column on 
page 400, anfe, and we stated that the liquid used had 
the effect of reducing the flame temperature of the burning 
bomb from 2,600 deg. F. to 800 deg. F. Our attention | 
has since been drawn to the fact that the temperatures 
mentioned should have been given in deg. Centigrade, 
and not Fahrenheit. We regret the error 

Metal-Cutting Band Sais Messrs. The Doall Saw 
Company, 1201-1228, Thacker-street, Des Plaines, Illinois, 
U.S.A., have sent us a booklet, listing the various types 
of Doall band saws for cutting metals. Full-size illus- | 
trations are given of the form and pitch of the teeth, and 
«a tabular statement shows the type, temper and recom- 
mended cutting speed for 50 kinds of materials. A novel 
feature of these saws is that they are packed in 100-ft. 
lengths in metal boxes. which are so designed that the 
required length can te pulled out through a slot at one 
corner and cut off with shears, A “ window ™ slit shows 
the length remaining in the container 


of mercury 


received Messrs. 


street 
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“ ENGINEERING "’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification drawings 

is stated in each case; where none is mentioned, the 

Specification is not illustrated. 

Where inventions are communicated from abroad, the 
Names, etc., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent 
Office Sales Branch, 25, Southampton Buildings, 

Chancery-lane, London, W.C.2, price 18. each. 

The date of the advertisement of the acceptance of a 
Complete Specification is, in each case, given afler the 
abstract, unless the Patent has been sealed, when the 
word “* Sealed"’ is appended. 

Any person may, at any time within two months from the 
date of the advertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 
grounds mentioned in the Acts. 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


525,662. Centreless Turning Machine. Joshua Bigwood 
and Son, Limited, of Wolverhampton, and A. Pope, of 
Wolverhampton. (5 Figs.) February 1939.—The 
machine is of the kind used for turning lengths of shafting, 
mandrel bars, peeled tube billets, and high-grade steel 
tubes. These machines usually have continuous 
driving sleeve on which all the cutting heads are mounted. 
Thus, all the heads must rotate at the same speed, and 
vibration from the roughing head is directly transmitted 
to the finishing head. The improved machine eliminates 
the direct transmission of vibration, and allows the 
finishing head to be driven at a different speed from that 
of the roughing head, and if required in the opposite 
direction, so that the shocks produced are to some extent 
The machine has a deep box-section bed carry- 
2, on the top of which is mounted the feed 

Another of the bed carries the 


25, 


balanced. 
ing a table 1 


mechanism. portion 




















“(525.662) 


driving sleeves 15 and 16 for the turning heads 17, 18. 
This bed part constitutes a receptacle for the teol lubri- 
cant. To each of the driving sleeves 15 and 16 is secured 
a worm wheel driven by a worm. The two worms 32 and 
33 are driven in the same direction by sprocket chains or 
belts from the drive shaft, the worms being of 
opposite hand so that the sleeves rotate in opposite direc- 


Thain 


Each sleeve is integral with a frame 37 and 38, 
within each of which the respective turning 
head 17. The head 17 isa 
finishing head and the head 18 a roughing head. Each 
head has four radial arms, which are slotted and fitted 
with guide In three of the guide plates are 
mounted adjustable stems 41 carrying rollers at their 
inner ends. In the other guide plate a turning tool 43 
is clamped. A steady head 44 is of similar construction 
to the heads 17 and 18, but in all four guide plates the 
carrying stems are fitted with rollers. The feed gear for 
the work 10 being machined consists of an upper roller 
bearing on top of the work and two pairs of horizontally- 
opposed rollers operating on the sides of the work. Each 
of the horizontal rollers is mounted on a separate shaft and 
(Accepted September 2, 1940.) 


tions 
respectively, 
18 is firmly secured to its sleeve. 


plates. 


is driven by worm gearing. 


MOTOR VEHICLES. 


525,658. Servo-Brake Mechanism. Automotive Pro- 
ducts Company, Limited, of London, ard G. R. G. Gates, 
of London. (2 Figs.) February 24, 1939.—The object 
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28 mounted in the housing carries a roller engaging the 
perpendicular back surface of the cam sleeve. A 
| hydraulic master cylinder 34 is mounted on the housing 
facing the cam with its axis in line with the plunger 28 
and the piston rod of the master cylinder carries a second 
roller running on the inclined cam surface 27. Between 
the abutment plate 16 and the nearest of the discs 10 
48s a thrust plate 40 supported by the rods 15 and formed 
with a convex spherical seating which registers with a 
complementary seating on the abutment plate 16, the 
| centre of curvature of the two seatings being coincident 
with the point of engagement of the plunger 22 with the 














(525.658) 
10 40 
27 4 : 


cap 21. The thrust plate 40 and the dises 14 are drilled 
with holes somewhat larger than the rods 15 and the 
whole pack of dises is thus free to tilt slightly relative 
to the abutment plate 16, and should the latter lie in a 
plane slightly out of the perpendicular to the axis of the 
unit, the pack of discs can move relatively to it and take 
up a truly perpendicular position thus avoiding any 
* swash-plate ”’ action of the discs which sets up irregular 
engagement and produces vibration. When the brake 
pedal is depressed by the driver, oil is forced from the 
pedal master cylinder into the cylinder 23, and the discs 
are engaged. The cam is thus rotated so that the piston 
of the master cylinder 34 is forced in and forces oi] into 
the brake cylinders on the wheels. The reaction of the 
piston rod is transmitted through the cam to the fixed 
roller on the adjustable plunger 28 and there is conse- 
quently no side load on the clutch bearings. (Accepted 
September 2, 1940.) 


MISCELLANEOUS. 


524,012. Pressure-Gauge Tester. Barnet Instru- 
ments, Limited, of Barnet, and C. R. A. Grant, of Barnet. 
(4 Figs.) October 26, 1938.—In this apparatus a casing 
30 houses a lever 31 pivoted about the knife edge 32. 
A removable unit, including an impervious diaphragm of 
flexible material, can be mounted on the casing to act on 
the lever through an attachment 33. A steelyard is 
pivoted on the top of the casing and the longer arm is 




















of the invention is to avoid the setting up of vibrations | 


in the discs of a servo clutch during application of 
the brakes. The driving discs 10 are splined to the 
enlarged end of a driving shaft driven from the gearbox, 
the discs alternating with the second set of dises 14, 
which are of larger radius and form the driven part of 
the unit. The discs 14 are carried by rods 15 parallel 
to the driving shaft and mounted in an abuument member 
16 which is itself mounted on a ball bearing in the housing. 
At the opposite end of the pack of discs 10, 14, is a cap 21, 
also carried by the rods 15, which takes the engagement 
thrust applied to the two seta of discs by a plunger 22 
mounted in a cylinder 23 coaxial with the driving shaft, 
the plunger being moved by oil pressure generated in a 
master cylinder by the brake pedal. The abutment 
member 16 consists of a circular plate of greater radius 
| than the dises 14, and a cylindrical sleeve integral with 
its edge, the front end of the sleeve forming a cam surface 
27 inclined to the driving shaft. An adjustable plunger 


notched and calibrated. Large and small weights slide 


independently on it to give coarse and fine adjustments. 


| The shorter arm of the steelyard is connected by a link to 


the longer arm of the lever 31. The lever 31 projects 
through the casing at both ends and the longer arm carrie= 
weights 39. At its other end, the lever 31 carries an ad- 
justing nut 41 for adjusting balance. The removable unit 
shown in Fig. 2 consists of a plunger 14, above which is a 
chamber 15 connected to the same pressure line as that to 
which the pressure gauge to be tested is connected. The 
chamber 15 is closed by a flexible diaphragm 17 which 
presses upon the top of the plunger. The latter slides 
freely in its bore and is not necessarily fluid-tight, since 
even a pressure of, say, 5,000 Ib. per square inch would 
hardly be capable of extruding the diaphragm between 
the plunger and the bore. By using a number of weight- 
testing units with plungers of different diameters, a wide 
range of gauges can be tested. (Accepted July 29, 1940.) 





